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Landis Precision Threads on the tough transmission 
studs of automotive war equipment mean longer wear 
and quick interchange of parts in field repair—a rea- 


son for the amazing performance of American auto- 
motive transportation. 
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FOR THE ALLIED 
AIR ARMADAS 


The output of the American aircraft industry this year 
will reach the colossal total of twenty billions of dollars— 
seven times the highest output of the automobile industry 
im any peacetime year! In dollar value of output, the 
aircraft industry is now the most important in this country. 
Because of this fact, MACHINERY’S sixth annual 
Aircraft Production number is being published in two 
sections. July MACHINERY featured methods developed 
during the last year in the factories that build the planes 
themselves. This number describes new operations in 
producing “power plants” capable of developing hundreds 
of millions of horsepower for propelling the Allied air 


armadas to certain victory. 


HE Allison liquid-cooled aircraft engine 
is completely the product of American 


engineering brains. It was developed, 
under some handicap, during a period when the 
radial air-cooled engine was on the ascendancy 
in aviation circles. Allison engineers won against 
almost insuperable odds in building the first 
model to pass the exacting requirements of the 
Army Air Corps, and persisted only because 
they were convinced that there was a definite 
place in aviation for engines of this type. 
Their judgment has been vindicated by the 
fact that today liquid-cooled engines are widely 
used as the power plants for many fast fighter 
planes. The horizontal design of this type of 
engine facilitates streamlining the plane fusel- 
age to attain minimum wind resistance, which 
is, of course, one of the most important factors 
in designing fighting planes. Allison engines 
drive such famous American fighters as Lock- 
heed Lightnings, Curtiss Warhawks, Bell Aira- 
cobras, and North American Mustangs. 
Another Allison achievement has been the 
simplification of this engine, in the interests of 
mass production, to the point where it comprises 


134— MACHINERY, August, 1943 


- \ 


only 750 different parts, as against 2300 dif- 
ferent parts in the most widely known liquid- 
cooled engine of European design. This sim- 
plification greatly reduced the number of manu- 
facturing operations and aids engine main- 
tenance in the field. All together, there are ap- 
proximately 7000 pieces in an Allison engine, 
but a considerable number are duplicates. 

In the summer of 1939, the concern started 
the construction of a large windowless air- 
conditioned factory for the mass production of 
Allison engines. By the spring of 1940, this— 
the first blackout plant of the aircraft indus- 
try—was in full operation. It was featured in 
an article published in July, 1940, MACHINERY, 
which described a number of outstanding oper- 
ations performed in that plant. Since that time, 
the concern has built several more plants, also 
in the environs of Indianapolis, and has just 
completed the largest of them all. In line with 
the construction of new plants, advanced ma- 
chining methods have been devised. 

Automatic machines have been developed to 
eliminate the many hours of hand-lapping previ- 
ously necessary on cylinder-head assemblies and 
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FAST FIGHTER PLANES 


Unusual Shop Methods Employed 
by the Allison Division of General 
Motors Corporation in Manufac- 
turing the Only American-Designed 
Liquid-Cooled Aircraft Engine 


By CHARLES O HERB 























cylinder-head covers. The machine designed for 
lapping the cylinder-head covers is shown in 
Fig. 1. For this operation, the covers are 
mounted on fixtures that are interchangeable on 
the machine, so that one cover can be loaded on 
a fixture while another is being lapped. The 
fixtures are clamped, one at a time, to the bot- 
tom of a slide that reciprocates on a beam ex- 
tending lengthwise of the machine. This beam 
is mounted on a carriage which rolls back and 
forth across the machine several times during 
an operation. 

The two machine movements, both of which 
are derived from hydraulic cylinders, cause the 
cylinder-head cover to be reciprocated in a con- 
tinuously changing path on a large smooth- 
topped lapping plate. This plate is kept supplied 
with a generous amount of lapping compound. 
The length of stroke is approximately 3 feet. 
At the end of about three minutes, the lapped 
surface of the cylinder-head covers has attained 
a high degree of flatness and smoothness. 

One of the machines designed for lapping the 
top of the cylinder-head assemblies is illustrated 
in Fig. 3. This machine is based on the same 
principles as the one just described, but was a 
forerunner of the cylinder-head cover lapping 





ALLISON ENGINES FOR 


machine, and for this reason, the lengthwise and 
horizontal movements of the work on top of the 
lapping plate are derived mechanically through 
sprocket and chain drives instead of being actu- 
ated by hydraulic cylinders and pistons. 

The cylinder-head assembly is driven by means 
of two Bakelite plugs attached to the overhead 
slide, which are fitted into the cylinders of the 
assembly when a section of the slide is lowered 
after an assembly has been placed on the lap- 
ping table. In an operation, the work is carried 
twice back and forth across the table, being, of 
course, reciprocated lengthwise at the same 
time. This operation takes between two and 
three minutes. The lapping table has serrations 
running crosswise and lengthwise. 

The cylinder-head assemblies reach this lap- 
ping machine on a roller conveyor, with the top 
side up, and must be turned over for the opera- 
tion. To take care of this, a turn-over section 
is built into the conveyor in front of the lapping 
machine. This section is elevated after an assem- 
bly has been pushed on it, and is then turned 
180 degrees. A hoist is employed to swing the 
assembly into place on the lapping table. 

“Mold-turning” on Cleveland Rigidturners is 
employed for machining a number of parts hav- 
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POWERING FAST FIGHTER PLANES 


ing straight, tapered, or formed sections. In this 
turning method, a segment-shaped form cutter 
rolls along the work-piece as the latter is re- 
volved and fed vertically past the cutter. A cut- 
ting edge is ground the full length of the cutter 
along its contoured edge. This cutting edge is 
always in a vertical plane at the point where it 
is tangential with the work. The cutter gener- 
ates the desired shape on the work. It makes 
only a partial revolution to a complete pass of 
the work-piece. 

In Fig. 2 one of these machines is shown set 
up for under-cutting a gear-shaft for a length 
of about 3 1/2 inches, as seen on the left-hand 
example that rests on the work-slide. The ex- 
ample at the right shows a gear-shaft before the 
operation has been performed. Stock to a depth 
of 1/8 inch per side is removed by the form cut- 
ter. The shoulder at the top end of the cut has 
a fillet of 1/16 inch radius, whereas a 3/8-inch 
fillet blends the under-cut portion into the larger 
diameter at the gear end of the shaft. The cut- 
ter and the shaft in place on the machine are 
seen in the starting position. At the end of the 
cut, the cutter will have swung upward through 
about 90 degrees and the work will have been 
fed upward along the cutter. The vertical cut- 
ting edge is set 0.013 inch off the vertical center 
of the work-piece. 

This happens to be a straight turning job, 
whereas most operations performed on machines 
of this type consist of turning to an irregular 
outline. On coolant-pump covers, for example, 
there are two bosses which are turned straight 
for the greater portion of their length and then 
to a semi-spherical outline. The Rigidturners 
machine these bosses readily to their irregular 
contour. 

A cam-plate mounted on one side of the knee 
of the Rigidturners travels with the work. This 


Fig. 1. (Left) Automatic Lapping Machine 
Designed for Obtaining Highly Accurate 
Joint Surfaces on Cylinder-head Covers 


Fig. 2. (Right) Employing a Segment-shaped 
Form Cutter for Under-cutting Gear-shafts 
by the “Mold-turning” Process 


MACHINERY, August, 1943 — 137 





cam actuates a roller, which produces a swivel- 


ing movement of the cutter through a rack drive... 


With this arrangement, the movement of the tool 
can be slowed down or speeded up in accordance 
with the amount of stock being removed at dif- 
ferent points along the work. Heavy cuts can 
be taken on work that must be machined to close 
dimensional accuracy, because the cut is distrib- 
uted over several inches of tool contour. This 
enables precise work to be finished in one cut 
and greatly prolongs tool life. The cutter and 
cam must be changed for each job. 

The machining of an irregular contour on the 
inside of the coolant-pump cover is accomplished 
by a special tool and cam on the Warner & 
Swasey turret lathe shown in Fig. 4. The oper- 
ation consists of profiling clearance for the cool- 
ant pump. The cam is bolted to the turret face 
that is seen in line with the headstock in the 
illustration. On the square turret there is a 
special tool-bar provided with a spring that 
holds a carbide wear strip on the back end of 
the bar against the cam when the turret is 
brought up into the operating position. The 
opposite end of the tool-bar is equipped with a 
single-point carbide-tipped cutter. 

With the cutter in contact with the work and 
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Fig. 4. (Right) Operation 
in which a Cam_ on 
the Hexagonal Turret is 
Used in Conjunction 
with a Tool on Square 
Turret for Taking an 
Internal Profiling Cut 





the cam on the turret located against the back 
end of the tool-bar, the cutter is fed crosswise 
by means of the cross-slide for machining the 
irregular contour inside the coolant-pump cover. 
The desired profile is cut as the back end of the 
tool-bar moves along the changing profile of the 
cam. The cut on the work is first taken straight 
across, then at a radius to form a fillet, next to 
a taper, and finally straight across again. A 
rough profiling cut is taken by a built-up form 
cutter on one of the turret faces prior to the 
finish profiling operation just described. In addi- 
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Fig. 3. (Left) Automatic 
’ Lapping Machine that Pro- 
‘duces a High Degree of 
Smoothness on the Top of 
Cylinder-head Assemblies 


tion to these profiling cuts, the pump cover is 
drilled, bored, faced, recessed, etc., in the same 
turret lathe, being machined to the stage indi- 
cated by the example seen lying on the front of 
the bed. The coolant-pump cover is a mag- 
nesium casting. 

Nine holes in the accessory housing are bored 
simultaneously by the W. F. & John Barnes 
seven-head machine shown in Fig. 5. Two of 
the hydraulically actuated heads are equipped 
with double spindles. The illustration shows the 
machine with the various tool-bars partially 
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MANUFACTURE 


Fig. 5. (Right) Multiple- 
spindle Machine Designed 
for Simultaneously Boring 
Vine Holes in the Acces- 
sory Housing 


withdrawn and the operator removing an acces- 
sory housing from the fixture. Each tool-bar is 
accurately guided by a cylindrical sleeve, ap- 
proximately 6 inches in diameter. Two machines 
of this type are employed together, one for 
rough-boring and the other for finish-boring the 
accessory housings. The finish-bored diameters 
range from 1 1/2 to 3 inches, and they must be 
machined to size within plus or minus 0.0005 
inch, while the center-to-center distances be- 
tween holes must be held to plus or minus 0.001 
inch. These castings are also of magnesium. 





Fig. 6. Silver- 


plated 


(Left) 
Bearings with 
Thin Walls are Crowned 
on Inside and Turned on 
Outside in a Bore-Matic 
Equipped as Shown in 
This Illustration 


An operation in which both the outside and 
inside cylindrical surfaces of a thin-walled bear- 
ing must be turned to size within a total toler- 
ance of only 0.0005 inch and concentric within 
a comparable tolerance is performed by the 
Heald Bore-Matic shown in Fig. 6. The part 
has been silver-plated on the surfaces to be ma- 
chined when it reaches this boring and turning 
operation. 

To attain the prescribed accuracy, it was 
found desirable to bore and turn simultaneously. 
While the turning cut is being taken by a tool 
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mounted on the front of the carriage, the part 
is also bored by a tool on an arm that is at- 
tached to the center of the carriage. This arm is 
swiveled, as the inside of the bearing is crowned 


from both ends. In starting the cut, the tool is 
fed radially inward toward the axis of the spin- 
dle as it moves along the part for a distance of 
approximately 1 inch, so as to cut to a taper. 
The tool is then fed straight across the center 
of the part, and finally is fed radially outward 
for machining the taper on the left-hand end of 
the piece. 

The radial movements of the boring cutter are 
obtained by swinging the arm on which the cut- 
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the 


Blades on Inner Member 


Fig. 7. Finishing 
of Vibration Dampeners 
and Root between Blades 
with a Form Grinding 


Wheel 


ter-bar is mounted: This arm is equipped with 
a hardened and ground block at the right-hand 
end, which has a V-projection that is held in 
contact with a cam bolted to a member of the 
machine which is held stationary. A roller on 
the opposite side of the arm from the V-projec- 
tion runs along the finished vertical face of a 
bracket to hold the V-projection constantly 
against the cam. Thus, the tool is swiveled 
sidewise in accordance with the cam contour as 
it is fed through the work. 

Actual diamond tools are used to obtain a high 
finish on the silver surface. The minimum in- 
side diameter must be 3.2566 inches within plus 


Fig. 8. Milling Set-up 
for Finishing Blades of 
Supercharger Impellers 
f to the Required Thick- 
£ ness and Removing the 
Stock between Them 
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Fig. 9. First of Eleven 
Operations Performed in 
Rough- and Finish-mill- 
ing the Vanes of Super- 
Rotors 


charger from 


Solid Castings 


0.0005 inch, minus nothing, while the outside 
diameter must be 3.4689 inches, plus nothing, 
minus 0.0005 inch. The part is held concentric 
with the machine spindle by seating the finished 
face on one end into a recess in the magnetic 
chuck. A small pin in this recess engages teeth 
on the part to act as a dog. 

The blades on the inner member of vibration 
dampeners must conform closely to the specified 
shape and dimensions. To finish these blades 
to the required accuracy, they are ground on 
gear-grinding machines, set up as illustrated in 
Fig. 7. The left-hand side of one blade and the 
right-hand side of the adjacent blade, as well as 


Fig. 10. One of the Fin- 
ishing 
the Rotor Vanes, which 
Brings the Vanes to the 
Required “Twist” 
Thickness 


Operations — on 


and 
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the root between the blades, are ground with 
each pass of the grinding wheel along the work, 
the wheel being dressed to the required contour. 
At the end of this operation, the root diameter 
must be as specified within plus nothing, minus 
0.001 inch, while the total tolerance on the blade 
thickness is 0.006 inch. From 0.010 to 0.015 
inch of stock is ground from the blades and the 
root surfaces. These work-pieces are milled 
on the blades before arrival at the grinding 
machines. 

A novel arrangement has been devised for 
finishing the blades of supercharger impellers 
and the web between them. Fig. 8 shows this 
























































Fig. 12. (Right) Vertical Turret Lathe 
Set up for a Series of Boring, Turning, 
Facing, and Forming Cuts on Supercharger 


Inlet Covers 


operation being performed on a Mil-Waukee- 
Mil. The work-piece is set up on an indexing 
fixture, which is fed into position with respect 
to a side cutting milling cutter, as shown. Then 
by means of two handles, the operator swivels 
the fixture back and forth between stops until 
the space between the two blades has been com- 
pletely finished. The work is next withdrawn 
from the cutter by using the table feed, the fix- 
ture indexed, and the operation repeated. This 
cycle is followed until the impeller has been 
machined all the way around. The tolerance on 
the blade thickness is plus or minus 0.005 inch, 
while the tolerance on the thickness of the web 
between the blades is only plus or minus 0.003 
inch. This high degree of accuracy is required 
because the weight and balance of the finished 
impellers are extremely important. 

Eleven separate operations on DeVlieg milling 
machines are required for machining the vanes 
of supercharger rotors. These parts reach 
the first machine of the battery in the form 
of a steel forged disk, as seen on top of the 
work-slide in Fig. 9. In the first operation, a 
helical milling cutter of small diameter, sup- 
ported at both ends as illustrated, hobs the stock 
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Fig. 11. (Left) Straddle Mill- 
ing Operation on Crankcase 
Sections in which Carbide- 
tipped Cutters 20 Inches in 


Diameter are Employed 











from between the blades as the work-slide ad- 
vances the part to the cutter. 

During this advance movement, the work- 
spindle is swiveled so that the vanes will be 
milled to the required shape. This swiveling 
action is obtained through cams at the front and 
back of the bed, which are contacted by a 
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plunger that extends through the work-slide. A 
worm mounted on this plunger engages a worm- 
wheel on the work-holding spindle and causes 
the latter to be rotated as movements are im- 
parted to the worm by the inclined surface on 
the cams. Limit switches control the forward 
and backward movements of the work-slide. 
With each return movement, the work-spindle 
is automatically indexed to bring the work into 
the proper position for milling the succeeding 
vane during the next forward movement of the 
work-slide. 

Fig. 10 shows one of the finishing operations 
on the supercharger vanes. It will be noted that 
the cutter being used for this operation is sim- 
ilar to that employed for the first cut. In some 
operations, however, a short form milling cut- 
ter is employed that is supported at one end 
only. The rotors, like the supercharger impellers, 
must be within close balance at the end of the 
vane milling operations. A tolerance of plus or 
minus 0.015 inch is specified for the blade thick- 
ness, but the tolerance on the shape of the blades 
is considerably closer. 

Boring, turning, facing, and forming cuts are 
taken on supercharger inlet covers by the Bullard 
vertical turret lathe shown in Fig. 12. This part 


is a magnesium casting. The boring cuts are 
taken by tools mounted on the turret, while the 
wide bottom face is finished by a tool on the 
side-head. The top flange is dished by a tool 
mounted on a slide attached to one of the turret 
faces. This tool is fed sidewise at the required 
angle during the cut by a block on the side-head. 
A form cutter on the turret finishes the curved 
surface on the inside of the casting. The toler- 
ance on the height from the top face to the wide 
face is plus 0.002 inch, minus nothing, and the 
same close tolerance is specified on the distance 
from the top shoulder to a tapered surface on 
the inside of the casting, and also on the outside 
diameter of the top shoulder. 

Carbide-tipped straddle milling cutters, 20 
inches in diameter, are used on the Ingersoll 
milling machine shown in Fig. 11 for simultane- 
ously finishing opposite ends of both the center 
and outer crankcase sections. The castings are 
accurately located on fixtures which are fed be- 
tween the cutters. Each cutter is equipped with 
thirty-four blades. Two of the blades are raised 
0.005 inch higher than the others for taking fin- 
ishing cuts. The crankcase alu- 
minum castings. 

A Cincinnati straddle milling machine equipped 
with cutters of the same size and type as those 
just described is used for milling the joint or 
split-line faces on the center crankcase section. 
Such an operation is illustrated in Fig. 13. On 
each side the castings are milled along narrow 
flanges that extend along each top and bottom 
edge when a casting is set up as shown, and also 
on top of the bearing joint surfaces. Both sides 
of the casting are finished at one time, the cut- 
ter-spindles being inclined at an angle to corre- 
spond with the angular planes to which the 
various surfaces must be finished. Hardened 
and ground blocks are provided on the fixtures 
used both in this and the preceding operation 
for setting the milling cutters to the correct 
height with regard to the work. 


sections are 


Fig. 13. Another Straddle Milling Opera- 


tion with Large Carbide-tipped Cutters, 
the 


Opposite Sides of the Center Crankcase 


which Finishes Split-line Faces on 


Sections 
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An Assembly Line in a Ford Plant 
Turning out Turbo-superchargers 
that Give American-built Planes 
Distinct Advantages over Enemy 
\ircraft — They “Lift the Ceiling” 


for Heavy Bombers 
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By CHARLES O. HERB 


Methods Employed by Ford in 
Producing Pratt & Whitney 
Aircraft Engines and_ Turbo- 
Superchargers which Enable 
Planes to Operate at the Ex- 
treme Heights that are Battle 
Areas in the Present War 


HE Ford Motor Co. has become a most 

important factor in the nation’s aircraft 

industry. Attention has been focussed 
on the huge Willow Run plant, which turns out 
heavy bombers, because of the application of 
mass-production methods, based on years of ex- 
perience in automotive manufacture. But this 
company has also achieved remarkable success 
in building Pratt & Whitney eighteen-cylinder 
double-row engines of 2000-H.P. rating. Several 
plants located in various cities in the Middle 
West that were formerly used for the assembly 
of automobiles are now turning out the thou- 
sands of different parts required for these ra- 
dial air-cooled engines. These parts are assem- 
bled into complete engines in a factory building 
in the Rouge plant, which was originally built 
both for manufacturing the parts and assem- 
bling the engines. 

The Ford Motor Co. is also manufacturing 
turbo-superchargers in a department that has 
been set up in a former sheet-metal stamping 
plant. These turbo-superchargers are intended 
for forcing great quantities of air into the 
engines of airplanes flying at the extreme 
heights that have become battle areas in the 
present war, and are giving American-built 
planes distinct advantages over enemy aircraft. 
The turbo-superchargers are really air com- 
pressors for supplying the engine cylinders with 
charges of air and fuel at higher pressures and 
greater densities than would be normal at flight 
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altitudes. They appreciably increase the engine 
horsepower at all heights. 

Turbo-superchargers are driven by a turbine 
wheel which is actuated by the exhaust gases of 
the airplane engine. This is in contradistinction 
to the integral supercharger provided in air- 
craft engines that power practically all aircraft 
operating at moderate altitudes and that are 
gear-driven from the engine crankshaft. Turbo- 
superchargers maintain sea-level pressure at 
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ENGINES AND 


Fig. 1. First 
Operation on the Inlet 
Half 


Housing Draws Irregular 


Drawing 
of Supercharger 


Contours to a Maximum 
Depth of 4 Inches 


heights above 25,000 feet. They are the result 
of many years of experimentation by Dr. San- 
ford A. Moss, consulting engineer of the Gen- 
eral Electric Co. 

These turbo-superchargers are being manu- 
factured by several concerns besides the Ford 
Motor Co. The Ford product differs from the 
others in a number of important respects, due 
principally to the automobile industry’s ap- 
proach to a mass-production problem. One out- 
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Fig. 3. Second Drawing 
Operation on Inlet Side 
Produces 
Sharp Corners at Bottom 


of Housing 


of Cavities and Forms 
Radial Ribs 


standing difference is the fabrication of the 
supercharger compressor casing from ordinary 
fender steel—a practice that saves 37 pounds 
of the critical material aluminum in every unit 
built. Several thousand  turbo-superchargers 
have already been produced in the Ford plant 
and installed on Flying Fortresses, Liberators, 
and Lockheed Lightnings. 

The press work entailed in fabricating the 
sheet-metal housing will be apparent from 
Fig. 2, which shows an assembled cadmium- 
plated housing in the rear center, together with 
examples of the parts required in making such 
an assembly. At the right-hand end of the 


Fig. 2. (Left) Different Types of 
Stampings Required to Make a 
Completely Assembled Housing 
for Ford Turbo-superchargers, 
as Seen in the Rear Center. By 
Making This Part of Sheet Steel, 
37 Pounds 


of Aluminum are 


Saved on Each Unit 


Fig. 4. (Right) Stiffening Brack- 

ets are Spot-welded to the Out- 

let Half of the Supercharger 
Housing with 29 Welds Each 
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5 . 


middle row is seen a circular part which has a 
flat rim that must not have a run-out exceeding 
0.005 inch when the part has been assembled in 
the housing. 
press work. 

It will be observed that stiffening brackets are 
spot-welded to the outside of the housing on the 
outlet side. Formerly, the practice was to at- 
tach these brackets by arc-welding all around 
their edges. Spot-welding was adopted because 
it enables the operation to be performed quickly 
and insures close adherence of each bracket to 
the housing all over, instead of only along the 
edges of the bracket. 


Such a tolerance is unheard of in 
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Fig. 6. (Right) An X-ray Machine of 
1,000,000 Volts which can Penetrate 
5 Inches of Metal in Five Minutes 


The inlet half of the housing, seen at the rear 
right, is the most unusual of the stampings as 
far as shape is concerned, and is now being 
satisfactorily produced only after much experi- 
mentation. In addition to the irregular contours, 
the corner at the bottom of the rather deep draw 
has a fillet of only about 1/4 inch radius, which 
complicates the drawing operation considerably. 

The first operation on this part is performed 
on a heavy Bliss mechanical press of double- 
action type, equipped with dies for forming a 
flat blank to the shape shown in Fig. 1. In the 
operation, a blank-holder first descends and 
grips the blank firmly on the face of the die, 
pressing it into a groove, so as to obtain a maxi- 
mum gripping pressure. The part is drawn to 
the shape shown as the ram completes its stroke, 
the greatest depth of draw being approximately 
4 inches. 

The stamping is then transferred to a second 
Bliss press, as shown in Fig. 3, for drawing to 
the sharp corners, forming the stiffening ribs 
that radiate from the center of the stamping, 
and restriking to the final dimensions. Later 
operations trim off the excess stock. 

The outlet half of the housing, seen at the left 
end of the rear row in Fig. 2, is produced on 
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MAKING AIRPLANE 


Fig. 5. (Left) Seam-weld- 
ing the Rectangular Dis- 
charge Flange to the Sup- 
ercharger Casing after 
the Inlet and Outlet Sides 
have been Welded together 




























the same presses equipped with different dies. 
In the initial drawing operations on these hous- 
ing sections, a heavy lubricant is wiped on top 
of the blank and in the die cavities to aid the 
drawing action. 

Spot-welding of the stamped brackets to the 
outlet half of the housing is performed on ma- 
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ENGINES AND TURBO-SUPERCHARGERS 


chines of the type shown in Fig. 4. Seven 
brackets are attached to a section, each one with 
twenty-nine spot-welds. 

The roller seam-welder seen in Fig. 5 is em- 
ployed to weld the discharge flange to the super- 
charger housings. Continuous welds are made 
around the rectangular throat as the work re- 


Fig. 8. (Right) \-ray Films 
are Conveniently Studied 
by Mounting Them on 


Screens Placed in Front 


of Strong Lights 
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volves between a small roller electrode about 2 
inches in diameter, which is within the housing, 
and a large roller electrode, approximately 10 
inches in diameter, which runs on the outside 
of the work. All together, twenty different parts 
are welded together in the same department in 
fabricating the supercharger housings. A total 
of 704 spot-welds, 195 inches of seam-welding, 
71 inches of arc-welding, and 17 projection 
welds are made on each housing. 

The remaining illustrations show some of the 
operations involved in building the Pratt & 
Whitney aircraft engines. Extreme care 1s 
taken to see that all parts meet specifications as 
to strength. To enable the various parts to be 
carefully checked, there has recently been in- 
stalled a 1,000,000-volt X-ray machine, which is 
illustrated in Fig. 6. This machine can take 
X-ray photographs through 5 inches of metal in 
5 minutes, whereas the 400,000-volt X-ray ma- 
chine previously used required several hours to 
take a similar picture. 

All welded parts and some castings, such as 
the cylinder heads, are X-rayed under the 
140,000-volt Thermax X-ray unit illustrated in 
Fig. 7. Between 75 and 100 cylinder heads are 
checked under one of these machines every day. 


Fig. 7. (Left) All Cylinder Heads are 
X-rayed on the 140,000-volt Unit Shown 
in This [Illustration 





MAKING AIRPLANE 


Fig. 9. (Left) Impeller As- 

semblies which Run _ at 

25,000 R.P.M. under Or- 

dinary Flying Conditions 

Must be Balanced within 
0.3 Ounce-inch 





Fig. 10. (Right) Checking 
a Bore on a Crankshaft 
Front Section by Means 
of an Air Gage while 
the Part is Still in the 
Machine 








Fig. 11. (Left) Gear Blanks 
of Various Types and Sizes 
are Turned Out at High 
Production Rates in Auto- 


matic Screw Machines 
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Fig. 8 shows how X-ray films are mounted on 
screens in the laboratory for convenient exam- 
ination. Strong lights placed in back of the 
screens bring out clearly the smallest defects in 
the objects being studied. The two negatives 
seen mounted on the screen are pictures of bear- 
ings and bushings. As many as three to four 
thousand films are examined each day in the 
X-ray laboratory. 

One of the most important factors in airplane 
engine manufacture is close balance of the ro- 
tating parts. In Fig. 9 is shown a machine used 
in checking the balance of impeller assemblies, 
which run at about 25,000 R.P.M. under or- 
dinary flying conditions. The balance of these 
impeller assemblies must be perfect within 0.3 
ounce-inch before they are released to the 
assembly department. 

In grinding internal surfaces on the front 
section of the crankshaft, the accuracy of the 
operation is closely checked by the use of an 
air gage. Fig. 10 shows such an inspection being 
made on a crankshaft section set up on an in- 


Fig. 12. Fully Assembled Ford-built 


Pratt 


ternal grinder. The operation of this gage is 
based on variations in the volume of air at con- 
stant pressure that flows between the nose of 
the gage and the sides of the bore being in- 
spected. Compressed air from the regular plant 
supply is used. The amount of air that escapes 
depends upon the size of the hole. Therefore, 
the exact size of the ground bore can be readily 
determined by the air flow, as indicated by the 
gage seen at the left of the machine. The gage 
not only checks the diameter of the bore, but 
also indicates the location and amount of any 
out-of-round, tapered, or bell-mouthed condition. 
Bores on the crankshaft section must be finished 
to within 0.0001 inch of the specified diameter. 

Gear blanks of various types and sizes are 
turned out at high production rates through the 
use of automatic screw machines. A _ typical 
operation on one of these machines is illustrated 
in Fig. 11. All six stations of the machine are 
tooled up for the performance of two and three 
operations, so that when the blanks leave the 
machine they are ready to have the teeth cut. 


and Whitney Aircraft Engines 


are Shown Lined up Ready for Pre-oiling preparatory to the “Green Run.” 
Spark Plugs will be Inserted after Pre-oiling, a Step that Fully Lubricates 


the Engine Parts and Serves as a Check for Oil Leaks 
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HEN the huge present-day require- 

ments for airplane propellers necessi- 

tated the construction of another large 
plant, the management of the Curtiss-Wright 
Corporation achieved new heights in efficient 
planning. This plant, built in Indianapolis, is 
one of the most modern industrial plants in the 
world. Work-handling has been eliminated as 
a problem through the installation of several 
miles of conveyors; the latest types of manu- 
facturing equipment insure maximum produc- 
tion of propeller parts of high quality ; and com- 
plete air-conditioning in the assembly plant pro- 
vides maximum comfort for workers, and pro- 
motes cleanliness of work in process. 

The production of propeller hubs, gears, and 
other small parts is conducted in a five-story 
machine shop formerly owned by the Marmon 
Co., which has been completely modernized in- 
side. One of the features of this building is a 
continuous overhead conveyor that travels back 
and forth on all floors to carry parts between 
machines and departments, and then passes out 
of the building and continues several hundred 
yards to the finished stores department of the 
so-called “‘assembly” plant. This conveyor car- 
ries suspended trays about 5 feet apart, on 
which boxes of small work can be loaded for 
transportation to various destinations. 

All propeller assembly is conducted in the air- 
conditioned building, and there, also, all alu- 
minum-alloy propeller blades are completely ma- 
chined from rough forgings, propeller parts are 
anodyzed or dipped in dichromate, and blades 
and other parts are painted. The building is of 
large size. It is completely air-conditioned and 
of windowless construction. It was not feasible 
to provide these features in the machine shop 
building already constructed. 

Each tray of the continuous conveyor that 
serves the machine shop is provided with a metal 
box in which there are fifteen swiveling fab- 
rikoid tabs with numerals painted on them to 
identify the stations at which the work-pieces 
are to be unloaded. These tabs can be swung 
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Miles of Conveyors Eliminate All 
» © Trucking of Work and Speed up 
~* Manufacturing and Assembling 

* Operations. One Large Building 

* {is Completely Air-Conditioned 

*-and of Blackout Construction 


By P. B. TERHORST, Plant Engineer 
Indianapolis Plant of the 
Curtiss Propeller Division 
Curtiss-Wright Corporation 
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down conveniently, as seen in Figs. 1 and 2, and 
pushed up into the box again when the trays 
have been unloaded. Fig. 2 shows a view of this 
conveyor in the finished stores department of 
the assembly building. Here the finished parts 
are unloaded and stored on metal shelves until 
requisitioned by the assembly departments. 
The work is sent to those departments on a 
similar conveyor which extends along the op- 
posite end of the finished stores department. The 
second conveyor carries all parts except the pro- 
peller blades. The finished stores department 
occupies two floors of the assembly building, and 
both of these floors are served by the incoming 
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Fig. 1. Power-driven and 
Gravily Conveyors that 
Have a Total Length of 
Miles 
Expedite Production in 


Several Greatly 





the Latest Curtiss Pro- 
peller Plant 
and outgoing overhead tray conveyors. One of 


the advantages of an overhead conveyor of this 
type is that the track can be conveniently ar- 
ranged to carry work to various levels. Fig. 1, 
for example, shows the conveyor coming from 
a much higher level in the background of the 
illustration to a floor station and then again 
rising to a higher level. 

Steel propeller blades are customarily fitted 
with sheet-aluminum cuffs near the shank end 
to induce air agitation in addition to that nor- 
mally set up by the blades, so as to provide 
greater air circulation to the engine for cooling 
purposes. These cuffs consist of three parts— 


Fig. 2. An Overhead 
Conveyor that Serves 
All Five Floors of the 
Machine Shop Building 
Work to 
Finished Stores in the 


and Carries 


Assembly Building 
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NEWEST PROPELLER PLANT 


a skin, support, and stiffener, the two latter 
parts being magnesium castings. 

The skin is worked to the desired shape and 
the three parts fitted together and drilled on 
benches that extend at right angles along the 
broad belt type conveyor illustrated in Fig. 3. 
As the cuffs near completion, they are placed 
on the conveyor and carried to girls at the far 
end who perform additional operations, after 
which they are returned:to the conveyor and 
carried to inspectors. 

The cuff parts are then hung individually on 
the hooks of an overhead chain conveyor and 
transported to a room that is completely shut 
off from the remainder of the building by steel 
and glass partitions. Here the skins are removed 
from the conveyor and hung on racks, as seen 
in Fig. 4, for anodyzing and rinsing operations. 
There are five anodyzing tanks and six rinsing 
tanks in the department, each tank being about 
10 feet long by 4 feet wide by 4 feet deep. After 
this operation, the cuff skins are again placed 
on the hooks of the conveyor that brought them 
to the anodyzing room. 

In the meantime, this conveyor has car- 
ried the corresponding supports and stiffeners 


through an alkali washer, a tank of hydrofluoric 
acid, a cold water rinse, and a dichromate dip 
tank 35 feet in length. This conveyor travels 
back and forth three times in the dichromate 
bath, a view of which is illustrated in Fig. 5, so 
as to conserve space. After the parts have been 
carried through another washer and a lukewarm 
water dip, they reach the point where the cuff 
skins are again hung on the conveyor with their 
corresponding supports and stiffeners. The con- 
veyor then returns all parts to the cuff depart- 
ment, where they are removed and given a mist 
coat of zinc-chromate primer. 

After several riveting operations, the cuffs 
are suspended from another overhead conveyor 
to be transported to the painting department. 
This conveyor passes a station where duralumin 
and steel propeller blades are loaded between 
the hooks carrying the cuff parts. The blades 
are first masked on the shank end to guard 
against painting surfaces that must fit other 
parts. A Synthane plug and Neoprene cap are 
used to mask the hollow steel blades, while split 
cap castings are used for the duralumin blades. 

In the painting department, the conveyor car- 
ries all parts through the long three-stage alkali 


Fig. 3. Belt Conveyor that Serves the Cuff Fabricating Stands and Carries 


the Cuff Parts to Inspectors and the Head End of the Anodyzing Conveyor 
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Fig. 5. (Right) View of the Cuff Conveyor 
Line as it Carries Supports and Stiffeners 
into a Long Dichromate Dip Tank 


washer seen at the right in Fig. 6, and then 
through a drying oven of similar length, which 
is seen at the left. The parts are then carried 
in the open along the wall of the drying oven 
for a considerable distance to insure cooling be- 
fore they reach two booths where a prime coat 
of zinc chromate is sprayed on them. 

One of the booths is raised about 4 1/2 feet 
above the floor to facilitate the spraying of the 
smaller parts and short propeller blades, while 
the other booth, which is on the floor, permits 
convenient spraying of the lower end of the long 
blades. The arrangement is similar to that of 
the booths shown in Fig. 8, where a black enamel 
coating is later sprayed on. 

The blades and cuff parts pass from the zinc- 
chromate spraying operation through an oven 
that bakes them for twenty minutes at a tem- 
perature of 190 degrees F. The conveyor back- 
tracks in this oven, so that the parts come out 
of the oven at the same end where they entered. 
This arrangement reduces the oven length and 
saves one-half the floor space that would other- 
wise be required. There is then another cooling 
stretch before the parts reach the 20-foot long 
booth seen in Fig. 8, where the black enamel is 
sprayed on all parts as a finishing coat. Follow- 
ing the enameling, the parts make three passes 
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Fig. 4. (Left) Lifting Alu- 
minum Cuffs for the Steel 
Propeller Blades from a 
Rinsing Tank after They 


have been Anodyzed 








































































back and forth in a long drying oven, in which 
they are baked for forty-five minutes at a tem- 
perature of 275 degrees F. 

After again moving along a cooling stretch, 
the propeller-blade parts reach a short spray 
booth, where a yellow tip is painted on the outer 
end of the blades after a mask of scotch tape 
has been applied to the blades for a short dis- 
tance above the area to be sprayed. This is done 














PROPELLER PLANT 


Fig. 6. (Right) In_ the 
Painting Room, Propeller 
Parts are Carried through 
a Long Washing Unit and 
an Adjacent Drying Oven 
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by a girl operator as the blades approach the 
spray booth on the overhead conveyor. The con- 
veyor then carries the blades between the two 
banks of infra-red lamps seen in Fig. 10, for a 


three-minute baking period. There are seven 


rows of lamps in each bank, but only the rows 
of lamps are turned on that are directly in line 
with the painted blade tips. This set-up insures 
economy of operation. 



















Fig. 7. (Left) Long Slat or Platform Con- 
veyor where Propeller Blades are Assem- 
bled on a Real Quantity Production Basis 


To insure against dirt from other departments 
being carried by air into the painting and an- 
odyzing rooms, both of these departments are 
supplied with clean air by a ventilating system 
that is separate from the air-conditioning sys- 
tem which serves the remainder of the building. 
The air in both of these rooms is maintained 
at a somewhat higher pressure than the air- 
conditioned atmosphere in the remainder of the 
plant, so that whenever the doors of the paint- 
ing and anodyzing rooms are opened, a cur- 
rent of air flows outward and never into these 
rooms. 

Fresh air is forced into the painting room at 
the rate of 132,000 cubic feet every minute when 
all of the paint spray booths and ovens are in 
operation, and is exhausted at the rate of 118,000 
cubic feet per minute. There are ninety com- 
plete changes of air every hour. The input of 
air into the anodyzing room is at the rate of 
60,000 cubic feet of air per minute, and the out- 
put at the rate of 50,000 cubic feet per minute. 
The fans that force the air into the painting and 
anodyzing rooms are accurately controlled by 
means of Pressurestats. 

When the propeller-blade parts leave the 
painting room, the conveyor carries them across 
the head end of the assembly plant to the start- 






MACHINERY, August, 1943 — 157 











































ing point of the slat conveyor illustrated in 
Fig. 7. This conveyor is provided with fixtures, 
about 4 feet apart, in which the blades are 
mounted horizontally for assembling the vari- 
ous component parts as the blades are moved 
along. The fixtures are made with an extension 
arm that can be adjusted to suit blades of dif- 
ferent lengths. To insure that the slats will 
stand up well in service, their construction is 
unusually solid. The conveyor can be operated 
at various speeds to suit production require- 
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Fig. 8. 
Two 


Arrangement of 
Booths 
at Different Levels so 


Spraying 


as to Facilitate Handling 
both Long and _ Short 


Blades 


ments, which is true of all conveyors in the 
plant. 

As the propeller blades are carried along this 
conveyor, the blade nut, bearings, drive-pins, 
gears, etc., are assembled. The cuff parts are 
mounted in place at a point where the cuff con- 
veyor approaches this line. Balanced screw- 
drivers and nut-setters suspended over the slat 
conveyor speed up the various assembly steps. 

The propeller blades finally arrive at a small 
paint spray booth seen in the right foreground 


Fig. 9. Paint Booths and Batteries of Infra-red Lamps are Installed 
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along the Platform Conveyor for Touching up the Assembled Blades 
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Fig. 10. After the Blade 

Tips have been Painted 

Yellow, the Blades are 

Carried through a Bat- 

tery of Infra-red Lamps 
for Drying 


of Fig. 9, where zinc chromate is painted on 
screws, rivets, etc., that have become scratched 
during the assembly operations. Then the blades 
are carried through the battery of infra-red 
lamps seen to the left of the spray booth, which 
is provided with three rows of twenty lamps 
each. Next, they pass the finish-painting booth 
seen at the left in the illustration and through 
another group of infra-red lamps, which insures 
complete drying of the blades before they reach 
the discharge end of the conveyor. 


Fig. 11. 
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At the discharge end, there is a limit switch 
that stops the conveyor instantly if a fixture 
reaches this point with a blade still mounted on 
it or if any fixture should be extended to such 
a length that it could not pass under the con- 
veyor for its return to the starting end. When 
the blades are removed from the slat conveyor, 
they are placed on overhead bridge cranes and 
transported to the final propeller 
section. 

Hubs are delivered from finished stores to the 


assembly 


Eight Stands are Kept Busy in a Room Partitioned from the 
Remainder of the Shop for Accurate Balancing of the Complete Propellers 
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gravity roller conveyor seen in Fig. 1, which 
parallels the blade-assembly conveyor near the 
unloading end. After a slip-ring turning opera- 
tion has been performed in engine lathes, the 
hubs are temporarily stored in adjacent bins 
until required by the propeller assembly sec- 
tion, which is several yards farther down the 
building. 

Production requirements have not warranted 
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Fig. 12. Pneumatic Tubes Expedite Send- 

ing Orders and Requisitions back and 

forth between This Central Station and 
the Shop Departments 


the installation of conveyors for final propeller 
assembly, and such an arrangement would be 
somewhat difficult, because this phase of pro- 
peller manufacture needs heavy cast-iron tables. 
To facilitate handling the propellers through 
this department, several thousand feet of over- 
head Tramrail have been installed and a large 
number of Budgit hoists provided. After the 
propellers have been assembled, they are trans- 
ferred by hoists to other tables on which the 
pitch range angles are set as specified for dif- 
ferent types of airplanes and the adjustment 
devices permanently locked. 

The propellers are then carried by the hoists 
to the large balancing room seen in Fig. 11, in 
which there are eight balancing stands located 
over pits. The pits are deep enough to handle 
propellers up to 26 feet in diameter, measured 
across opposite blades. This balancing room is 
also partitioned off from the remainder of the 
plant. Here the propellers are balanced within 
an ounce-inch at the outer faces of the hub 
forging. Small aluminum washers are laid on 
the hubs until complete balance is obtained, and 
these washers are later fastened on stems with- 
in the hubs. 

When the propellers leave this department, 


Profiling 
Design 


Fig. 13. Berliner 


Machine of Latest 
which Profiles the Aluminum 


Propeller Blades According 





to the Specified Camber 
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PROPELLER PLANT 


Fig. 14. Broaching Splines through the 
Cross-bore of a Four-socket Propeller 
Hub after the Bore has been Finish- 

machined 


they go to a final “touch-up” conveyor along 
which there is a paint spray station for painting 
over any marks that have been made during 
balancing and final assembly. Here, also, is an- 
other battery of infra-red lamps for drying the 
touch-up paint. Then the propellers are dis- 
assembled, and all parts for one propeller are 
placed on trucks that are connected to an over- 
head chain conveyor which pulls them to the 
boxing conveyor. 

In addition to the conveyors described, there 
is a Slat type boxing conveyor and other power- 
driven conveyors for the governor, filter, brush 
housing, and relay assembly lines. A _ roller 
gravity conveyor is provided for the power-unit 
assembly operations. Practically all the power 
conveyors are equipped with Reeves variable- 
speed drives of 5:1 ratio. 

Another feature of this plant, which saves a Still another feature of this plant of especial 
vast amount of time in the delivery of orders interest to plant engineers is the equipment in- 
and requisitions about the plant, is a pneumatic _ stalled for breaking up all steel chips into short 
tube system extending from the materials-con- lengths, so that the greatest possible quantities 
trol department in the main office building to can be loaded into gondola railroad cars for 
all sections of the plant. A general view of the shipment to steel mills. The “pulverized” chips 
central station in the materials-control depart- are blown into the cars through an overhead 
ment is seen in Fig. 12. There are nine incom- pneumatic conveyor. This chip-crushing equip- 
ing and outgoing tubes. ment is installed at one end of the machine shop 


Fig. 15. Aluminum Propeller 
Blades are Polished by Em- 
ery-band Machines Installed 
in Booths Equipped with Dust- 


exhaust Systems 
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building on the first floor, and is fed by a chute 
that serves all five floors of the building. The 
higher-priced cutting oils are reclaimed from 
these chips, but not ordinary soluble oil. 

This article would not be complete without 
calling attention to a few of the hundreds of 
machine shop operations performed in this plant 
on the latest types of machine tools. Fig. 13, 
for example, shows one of the latest types of 
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Fig. 16. Multiple-spindle 
Machine that Performs 
a Series of Facing, Drill- 
ing and Counterboring 
Operations on the Heavy 
Propeller Hub Forgings. 
Carbide Tools are Used 


machines built by the Engineering & Research 
Corporation for profiling aluminum propeller 
blades in the assembly building. At the left may 
be seen the drum cam and roller which control 
the up and down movements of the rotary cut- 
ter as it moves back and forth across the pro- 
peller blade, thus machining the blade to the 
required changing camber from the shank end 
to the tip. Cuts are taken on both the forward 
and return strokes of the cutter ram, as in con- 
ventional practice. The cutter used for this 
operation is equipped with sixteen tool bits, and 
is 9 inches in diameter. 

Fig. 15 shows a view of two typical blade 
polishing booths, which are also located in the 
assembly building. Each booth is provided with 
an air exhaust system for collecting the abra- 
sive dust. Polishing is accomplished through 
the use of abrasive belt units, which are moved 
by hand back and forth along the propeller 
blades as the blades are automatically swiveled 
by motor-driven units. 

One of the most interesting machine tools in 
the machine shop is the huge five-unit Baker 
drilling and boring machine illustrated in 
Fig. 16, which performs the first operation on 
the large hub forgings. Incidentally, when the 


Fig. 17. Cam Milling Machine Employed for 
Milling the Periphery of Fixed Ring Gears 
that have Sixteen Bolt Lugs 


162— MACHINERY, August, 








Lis 
nd 


de 


ith 


the 











PROPELLER PLANT 


Fig. 18. Potter & John- 

ston Automatic of Du- 
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four-bladed hubs reach this machine they weigh 
450 pounds, and when they arrive at the assem- 
bly lines they have a weight of only about 70 
pounds. 

The middle station at the front of the Baker 
machine is used solely for loading and unload- 
ing. When a hub has been indexed to the second 
station, at the left, a spindle comes down and 
rough-faces the top side of the cross-bore hub 
with a cutter 9 inches in diameter, equipped with 
four inserted blades. 

In the third station, a 3 5/16-inch diameter 
drill descends and drills through about 4 inches 
of solid metal to open up the cross-bore; in the 
fourth station, a two-step counterbore operates 
in the cross-bore; in the fifth station, another 
tool with four radial cutter blades cuts a coun- 
terbore; and in the sixth station, the counter- 
bore is machined to a larger diameter with a 
head equipped with two cutters. All cutter 
blades used on this machine are carbide-tipped. 
Each spindle head is driven by an individual 
motor. 

In Fig. 14 is shown a close-up view of a 
Lapointe broaching machine which cuts the 


splines through the cross-bore of the hubs. The 
broach is about 6 feet long, and has a maximum 
diameter of 4 inches. The back end of the heavy 
broach is supported by a carriage equipped with 
rollers that run on V-ways on opposite sides of 
the machine bed. There is also a carriage at a 
lower level which is provided with a screw jack, 








as seen in the illustration, for supporting the 
broach approximately midway between the end 
sarriage and the faceplate of the machine. The 
hub is seated on a shoulder of the faceplate for 
locating purposes. 

The Rowbottom cam milling machine shown 
in Fig. 17 mills the periphery of fixed ring gears 
which have sixteen bolt lugs. This operation 
is performed primarily for lightening purposes. 
The cut is taken by a small-diameter end-mill 
mounted on a head which is moved up and down 
as the work rotates. These up and down move- 
ments are controlled by the action of a roller at- 
tached to the cutter-head, which runs on a re- 
volving cam of the same contour as the work- 
pieces, but twice the size of the fixed ring gears. 

One of a battery of Potter & Johnston auto- 
matics is shown in Fig. 18. This machine is of 
a two-spindle design, and is used in machining 
both sides of low-speed bell gears. One side of 
the gear is turned, faced, bored, reamed, etc., 
while the gear is mounted in the chuck at the 
front of the machine. Then the part is reversed 
and placed in the second chuck for performing 
similar operations on the opposite side. The six- 
sided turret is equipped with two sets of tools 
on each face to suit the operations that are per- 
formed simultaneously on the front and back of 
the gears as the turret faces are indexed into 
line with the headstock. The cuts are all rough- 
ing, and all the tools, with the exception of the 
reamer, are carbide-tipped. 
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By P. E. GARLENT, Vice-President 
The Aviation Corporation 
Lycoming Division, Williamsport, Pa. 


HE Lycoming R-680 series radial aircraft 

engines, extensively used in trainer planes 

today, have been in production for well 
over a decade. Back in 1930, the first tri-motor 
planes in regular transport service between 
New York and Washington were powered by 
Lycoming engines. From 1931 to the start of 
the present war, these engines were the only 
ones approved by the U. S. Army for use in 
primary training planes. Now large numbers 
of them are being installed in the Cessna AT-8, 
the Curtiss-Wright AT-9, the Beechcraft AT-10 
(all twin-engine advance trainers), and the 
Stinson AT-19 navigation trainer, as well as in 
the standard Boeing PT-13 primary trainers. 

The training of air cadets by the tens of thou- 
sands has resulted in a tremendous demand for 
trainer-plane engines. The Lycoming Division 
of the Aviation Corporation has greatly ex- 
panded its production of both radial and hori- 
zontally opposed engines to meet this demand. 
The radial model in current production has nine 
cylinders, and is rated at 265 to 300 H.P. Im- 
portant factors in maintaining a steadily grow- 
ing volume of production of this engine are the 
widespread use of new manufacturing equip- 
ment and the redesign of older machines for 
more efficient operation. 

An interesting example of the effective use of 
new equipment is the arrangement for loading, 
centering, and grinding the engine cylinders, as 
shown in Fig. 1. A Heald centerless grinder is 
used in combination with a loading platform, 4 
centering device, and a track connecting this 
centering device with the grinder. 

In this illustration, a cylinder casting is shown 
inserted, cylinder end down, in a fixture which 
rests on the loading platform. The insertion of 
the casting in the fixture is made easier because 
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TRAINER PLANES 


the platform, in the loading position, is only a 
short distance above the floor level. When the 
cylinder casting is securely located in the fixture, 
the supporting platform is pivoted upward, so 
that the section of track which is in a vertical 
position directly back of the fixture assumes a 
horizontal position and replaces the movable 
section of track, shown above the fixture, which 
is swung out of the way. The cylinder casting 





and fixture, now resting horizontally on the 
track, are rolled to the left, where the fixture is 
revolved on rolls for the accurate centering of 
the interior cylinder wall with the two finished 
bearing surfaces around the outside of the fix- 
ture on which it revolves during the grinding 
operation. 

After centering, the fixture and casting are 
rolled to the right and dropped into place against 








Fig. 2. (Right) Cylinder 


Barrels being Loaded 





into Pusher Type Heat- 
Furnace. The 
Work is 
the 
Quenching Chamber that 
Back of 
the Operator 


trealing 
Heat-treated 
Discharged 


from 


is Seen just 





the centerless grinder roll, where the grinding 
operation is completed. The cylinder is a chro- 
mium-molybdenum steel forging, and is ground 
to a tolerance of 0.0015 inch. Upon completion 
of the grinding, the fixture is rolled back to the 
center track section, where it is lowered to the 
unloading position. 

The heat-treating of the cylinder barrels is 
conducted in a Westinghouse completely auto- 
matic, controlled-atmosphere, pusher type fur- 
nace (Fig. 2) to which is attached a quenching 
bath. Since this heating and quenching equip- 
ment is operated by only one man, who also 
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washes the material before heat-treating, a defi- 
nite advantage of the lay-out is that the load- 
ing and unloading stations are only 5 feet apart. 
This arrangement is made possible, even though 
the heating chamber of the furnace is 10 feet 
long, by the fact that the quenching chamber, 
instead of being attached to the end of the fur- 
nace, is set at right angles to it, while the load- 
ing station is also at right angles to the furnace 
heating chamber and on the same side as the 
quenching chamber. 

The cycle of the push is controlled by auto- 
matic timing; and as soon as a carrier loaded 
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RADIAL ENGINES FOR TRAINER PLANES 


with parts is pushed out of the furnace chamber 
onto the table in the quenching chamber, it is 
dropped into the oil bath and is oscillated for 
the required period of time, which is also auto- 
matically controlled. 

The atmosphere is generated by a Westing- 
house gas generator, and is used to prevent scal- 
ing and decarburization. Other equipment in 
this heat-treating department is of the latest 
design, and includes a belt conveyor, a con- 
trolled-atmosphere furnace for hardening small 
parts; gas-carburizing, salt-bath, and nitriding 
furnaces; and tempering furnaces. 


Close teamwork is required of the three men 
shown in Fig. 3, who perform over a dozen op- 
erations on each cylinder head in the short space 
of about seventy-six seconds. These operations 
include inserting bronze intake and exhaust 
valve seats, placing spark-plug bushings in posi- 
tion, securing a permanent seal at these places, 
screwing into place a molybdenum-steel forged 
cylinder barrel, inserting intake and exhaust 
valve guides, and driving steel rocker-arm bush- 
ings into place. To assure shrink fits, these 
parts are inserted as quickly as possible after 
the casting is heated in an electric oven for more 


Fig. 3. (Left) These 


Three Men Must Work as 
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Fig. 4. (Right) Ingenious 
Floating Support for the 
Cylinder Casting Enables 


Accurate Reaming of Valve 
Guides to be Accomplished 
without Difficulty 


Team to Perform over 
a Dozen Operations be- 
fore the Cylinder Cast- 
ing, which is Heated to 
650 Degrees F., Becomes 


Too Cool 


than two and one-half hours to a temperature 
of over 650 degrees F. 

A machining operation on the cylinder heads 
that had proved extremely difficult to perform 
accurately was finally simplified by the use of 
an ingenious holding device. This operation is 
the reaming of extruded aluminum-bronze valve 
guides, as shown in Fig. 4. It is performed on 


a Natco single-spindle boring machine. 
Previous attempts to ream the valve guides 
with the cylinder casting mounted on a rigid 
holding fixture had not been successful, owing 
to the fact that a slight distortion frequently 
occurred after the valve guide had been inserted 
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in the cylinder and the heated cylinder casting 
had cooled. 

A full floating support for the casting pro- 
vided a solution to the problem, and enabled a 
tolerance of 0.001 inch to be met without diffi- 
culty. As shown in the illustration, the cylinder 
casting is clamped to a ring which is free to 
slide back and forth on a plate with a flat upper 
face and a slightly convex lower face. The con- 
vex lower face is seated in the concave surface 
of the pedestal, and has a limited range of move- 
ment. This arrangement permits the valve guide 
to locate itself horizontally and vertically as the 
reamer is inserted, and yet provides a firm sup- 
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Fig. 7. Milling Cam Out- 
lines on Four Master-rod 
Forgings at One Time. 
Another Set of Fixtures 
at Right-hand End of 
Table Permits Loading 
and Unloading of Addi- 
Ma- 


chine is in Operation 


tional Work while 


port for the casting while the reaming operation 
is being performed. 

An excellent example of how old equipment 
can often be rebuilt to perform efficiently opera- 
tions for which it was not originally designed 
is shown in Fig. 5. This is a four-spindle Inger- 
soll horizontal milling machine originally em- 
ployed for work on automobile-engine parts. The 
machine is now being used for milling a lighten- 
ing recess in the interior wall of the piston at 
each side between the pin bosses. 

Loading is done while the fixture is in its cen- 
tral position, a piston being inserted in each of 
the four cylindrical openings and clamped in 


Fig. 8. Grinding Inner 

Faces of Master Rod. 

The Surface to be Ground 

is Rotated beneath a 

Small Belt-driven Grind- 
ing Wheel 
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place. In operation, the entire work-supporting 
fixture is automatically traversed to one side, 
causing the four cutters to enter the work. When 
the cutters reach the required depth, the four 
pistons are rotated to the right and left through 
an are to complete the cuts. The fixture is then 
traversed in the other direction and the cuts are 
repeated on the opposite sides of the four pis- 
tons, after which the fixture returns to the start- 
ing position for unloading. The entire cycle is 
automatic. 

The fixture slides along the ways formerly 
used to support the machine table. A drum with 
cam tracks not only traverses the fixture longi- 













tudinally, but also rotates the piston-holders 
through the required arc. There are two cam- 
slots and two roller followers. Each follower is 
attached to a bar parallel with the drum axis 
and arranged to slide in guides above the drum. 
The rear bar moves the fixture along the ma- 
chine ways. The other bar carries cross-head 
blocks which engage the cylinder-holders and 
cause them to swing in an arc, first to the right 
and then to the left. 

Another ingenious arrangement is shown in 
Fig. 6, where a Van Norman cam milling ma- 
chine is set up to cut the entire outline of the 
valve-actuating cam ring in one operation. This 
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Fig. 9. 
Holes around Cylinder 
Pad. Guide Pin at Left 
Hori- 


Tapping Stud 


Insures Correct 
zontal Location of Tap, 
while Disk Inserted in 
Cylinder Opening Pro- 
vides Vertical and Con- 
centric Alignment 


ring has two rows of four cam lobes each, which 
operate the exhaust and intake valves through 
push-rods and rocker arms. As is clearly shown 
in the illustration, these cam lobes are located 
in alternate positions around the ring. What 
makes the cutting of the complete cam outline 
in one operation somewhat complicated is that 
the two rows of cam lobes are separated by a 
narrow surface that is concentric with the axis 
of the ring at all points. 

Two cutters are employed. One mills one set 
of cam lobes and that part of the cam ring be- 
tween the lobes, including the separating con- 
centric surface; and the other mills the second 


Fig. 10. 
Chamfering the Cylinder 


Boring and 


Openings of Crankcase, 

and Facing Pads, Using 

One Head with Seven 
Cutting Tools 
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Fig. 11. Tooling Em- 
ployed in Performing 
Multiple Drilling, Bor- 
ing, Facing and Cham- 
fering Operations on Ac- 
cessory Drive Housing. 
A Six-spindle Horizontal 
Boring Machine is Used 
for This Work 


set of cam lobes and that part of the cam ring 
between these lobes, including the adjoining 
concentric surface. In fact, one-half of the cir- 
cumference of the separating surface between 
the two sets of lobes is milled in four sections 
by one cutter, and the remainder of its circum- 
ference is milled in a similar manner by the 
other cutter. 

Another cam-milling operation is shown in 
Fig. 7. Here a Cincinnati milling machine is 
being used to cut the outlines on four chromium- 
nickel-steel master-rod forgings at one time. 
First a roughing cut is taken around the entire 
outline, and then a finishing cut of about 0.001 
inch is taken. At the opposite end of the table, 
a duplicate set of work-holding fixtures is pro- 
vided, so that loading and unloading can proceed 
while the operation is in progress. 

The inside faces of the master rod are ground 
to provide link-rod clearance. The arrangement 
shown in Fig. 8, in which a belt-driven 0.72-inch 
radius grinding wheel is utilized, was developed 
by one of the Lycoming employes. The master 
rod is rotated back and forth by hand on the 
supporting spindle, so that the inside face is 
traversed across the grinding wheel. 

In Fig. 9 is shown the tapping of stud holes 
around the aluminum-alloy crankcase cylinder 
pads on a Leland-Gifford single-spindle machine. 
A Class 4 fit is required. Vertical and concentric 
alignment is effected by means of a large cir- 
cular disk which is set down into the cylinder 






opening, while the correct alignment around the 
circular pad is provided by a pin which is fitted 
into the hole diametrically opposite the one be- 
ing tapped. 

The cylinder openings of the crankcase are 
bored and chamfered and the pads are faced on 
a Foster Fastermatic, as shown in Fig. 10. The 
single tool-head carries rough- and finish-facing 
tools; rough-, semi-finish-, and _ finish-boring 
tools; and rough- and finish-chamfering tools. 

Fig. 11 shows several operations being per- 
formed on the accessory drive housing in a 
W.F. & John Barnes horizontal boring machine. 
The single head at the rear, which is set at an 
angle, finish-bores and finish-faces the magneto 
pad, using three tools. The facing tool has three 
blades, the first of which takes a roughing cut, 
the second a semi-finishing cut, and the third 
a finishing cut. 

The single head at the left drills a hole 0.9375 
inch in diameter and faces and bores the shoul- 
der of the left distributor mounting hole. 

The left head of the front pair faces and bores 
the oil-pump opening, using four boring and 
four facing blades. The right-hand head of the 
front pair bores and chamfers the carburetor 
opening. The right-hand head of the side pair 
bores and chamfers the fuel-pump opening, 
using four boring blades. The left-hand head 
of the side pair bores and faces the right-hand 
distributor opening, using two boring and four 
facing blades. 
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Shortage of Man-power has Led 
to the Employment of Thousands 
of Women Workers in Wright 
Aero Plants and the Installation 
of Mechanical Lifting and Hand- 
ling Devices, as well as Con- 


veyors of Various Types 
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By P. W. BROWN, Assistant Works Manager 
Wright Aeronautical Corporation 


HE Allied successes of the last twelve 
months have demonstrated beyond ques- 
tion that final victory hinges upon air 
power, and in consequence, the demands for 
aircraft engines have been multiplied to an 
almost fantastic degree. To meet these demands, 
not only in quantity, but also in time, has neces- 
sitated the application by the Wright Aeronaut- 
ical Corporation of manufacturing methods 
designed to produce more engines per man, per 
machine, and per hour than ever before. 

Even with these new machines and methods, 
considerable plant expansion has been neces- 
sary, involving a tremendous increase in the size 
of the existing midwestern plant where two new 
machine shops, a magnesium foundry, and an 
aluminum foundry were constructed, and the 
erection of a huge, new, single-story, air-condi- 
tioned, windowless factory in the vicinity of 
Paterson, N. J. This new plant was constructed 
on a revolutionary new principle known as 
“Warspeed,” whereby the concrete roof and 
supports were the first parts built, the walls and 
floor being added later. Mobile wooden forms 
for concrete, mounted on rails, were raised to 
the proper height by hydraulic jacks, and the 
first bay poured. After the concrete had set, 
the forms were lowered and hauled into position 
for pouring the next bay, whereupon work was 
immediately started on the floors and walls. By 
this means, the plant was in actual operation in 
about four months from the time ground was 
broken, and it is estimated that fully two months 
of construction time were saved. 

As in other industries, the shortage of man- 
power has led to the employment of thousands 


of women workers which, in turn, has necessi- 
tated the installation of mechanical lifting and 
handling devices. These, in combination with 
conveyors of various types, have greatly reduced 
the handling time at machines and maintained 
a steady flow of materials through the shops. 
Mechanization has spread to the’ foundry 
clean-up benches, where the flash and minor 
surface irregularities are now removed from 
cylinder heads by machines rather than by the 
use of hand-operated, high-speed, pneumatic 
rotary files. These machines were designed by 
Wright engineers, and built by the Ireland Ma- 
chine & Foundry Co. As shown in Fig. 1, they 
are equipped with a 12-inch abrasive wheel, 1/8 
inch thick, which is mounted on a swinging shaft 
and operated by a 5-H.P. motor at a speed of 
9000 feet per minute. The grinding wheel is 
swung up and down to suit the contour of the 
cylinder head, as the work makes half revolu- 
tions about the horizontal axis, under the con- 
trol of a disk-like follower that runs on a built- 
up master cam at the left end of the machine. 
Each section of the cam corresponds to one of 
the spaces between the twenty-six fins on the 
top of the head. The cam is mounted on the fix- 
ture that holds the work-piece, and is rotated by 
a separate small motor. Indexing is automatic. 
One of the chief difficulties in designing this 
machine was the fact that the fins are slightly 
thickened at the parting line to allow for mis- 
alignment, thus causing a reduction in the width 
of the grooves at this point. Furthermore, there 
is a tendency for the flash to bridge over at the 
seam, forming a solid rib of metal which must 
be cut through. This difficulty has been over- 
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come by incorporating an automatic clutch in 
the fixture-rotating drive which changes the 
speed from 20 to 5 R.P.M. as the wheel ap- 
proaches the thickened portion, and then ac- 
celerates it again for the remainder of the cut. 

A similar machine is used for cleaning the 
twenty-six fins on the circumference of the cyl- 
inder body, and in both cases, provision is made 
to compensate for wheel wear. The fins are 
0.063 inch thick at the tips, taper to 0.095 inch 
at the root, and vary in depth from 3/4 inch to 
3 1/4 inches. The space between the fins is 0.156 
inch at the tip, and 0.124 inch at the root. Some 
manual cleaning must still be done on small 
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Flash between the 


Removing 


of a Cylinder Head on 
Machine Equipped with 
a Master Cam that Con- 
the Path of the 
Grinding Wheel between 
Each Two Fins 


trols 


areas, but the total fin-cleaning time has been 
reduced to one-third of that formerly required. 

On the machining line the most outstanding 
example of high-production equipment is a new 
Greenlee automatic transfer machine used in 
the manufacture of cylinder heads. Similar to 
the machine described in July, 1942, MACHINERY, 
this new machine has a length of over 200 feet, 
and performs more than 70 per cent of all the 
machining operations required on the heads. It 
is built in three main sections, connected by a 
short roller conveyor, each of which is inde- 
pendently controlled. The parts are loaded on 
forged steel locating plates, and after passing 


Fig. 2. Wright Forged 
Head before 
Machining. 


Cylinder 
and _ after 
the Deep Narrow Fins 
being Milled One at a 
Time at Speeds Almost 
Equal to Those Used in 
Woodworking 
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Fig. 3. (Right) Milling 
Fins around the Body of a 


the 


Forged Cylinder Head on a 
Machine Equipped with Two 
Narrow Milling Cutters that 
Cut Two Grooves at One Time 


Fig. 4. (Below) Milling the 
Fins on Dome of Forged Cyl- 
inder Heads on Two-spindle 
Vachine under the Control of 
a Built-up Master Cam at the 
Right, which has 
Forms for Each Fin Groove 


Separate 


through the first section, where operations are 
performed on the right- and left-hand sides, 
they are picked up by a hydraulically operated 
arm and inverted to drain out the excess oil. 
The cylinder heads are then returned to the 
conveyor for passage through the second sec- 
tion, where operations are performed on the 
front and rear sides. A turntable installed in 
the conveyor permits the parts to be turned 90 
degrees before loading into this section. 
Leaving the second section, the parts are 
again drained before advancing to the third 
section. Since the operations of reaming the 
valve guides and counterboring the valve-seat 
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recesses must be performed from the inside of 
the head, the parts are turned over in a hand- 
operated cage before entering the third section. 

Upon emerging, the parts are again turned 
right side up, and are then passed through an 
automatic washing machine before proceeding 
over a roller conveyor to the final operations. 
In addition to all the drilling, reaming, counter- 
sinking, and tapping operations, this giant 
machine performs a routing and several milling 
operations. 

One of the most important contributions to 
the aircraft-engine industry has been the devel- 
opment by the Wright Aeronautical Corporation 

























Fig. 6. (Right) Close-up View of Machine 
in Fig. 3, Showing Arrangement of Two 
Slitting Cutters, and Cam and Follower 


that Control the Up and Down Movements 





of a forged aluminum-alloy cylinder head, the 
use of which has been found to increase the 
horsepower output of engines by as much as 12 
per cent. One of the rough forged heads is seen 
at the right in Fig. 2, while a machined head is 
shown at the left. 

The manufacture of this head presented un- 
usual machining problems, chief among which 
was the cutting of the fins. The spacing between 
fins is 0.112 inch, and their thickness is only 
from 0.052 to 0.068 inch. The fins are divided 
into three main groups. The first group contains 
fifteen spaces, approximately 1 1/2 inches deep, 
which run around the lower part of the body; 
the second group contains twenty-eight spaces 
of varying depths and contours that run across 
the curved upper surface of the head; while the 
third group consists of sixteen spaces of vary- 
ing depth and irregular root contour which par- 
tially surround the exhaust port. The maximum 
depth of cut is about 2 3/4 inches. 

The circumferential fins on the lower part of 
the body are cut on Cincinnati Hydromatic mill- 
ing machines set up as shown in Fig. 3. The 
part is held on a power-driven rotary fixture in 
a horizontal position, and is located by a dowel 
that engages a previously reamed hole. A master 
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cam which rotates at the same speed as the part 
produces an up and down movement of the 
cutter-arbor to form the required root contour. 
The disk-like cam follower, seen in Fig. 6, rolls 
along a flat plate as the cutters are fed to the 
work, and then rides on an elliptical shaped 
drum cam during the actual cutting. 

Two cutters are used, each 0.112 inch thick 
and spaced at the mean thickness of the fins. 
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PRODUCTION SPEEDED UP BY SPECIAL METHODS 


The cutters are 13 inches in diameter and are 
provided with nine carbide-tipped teeth. The 
cutting speed is approximately 4500 surface feet 
a minute, and the feed 70 inches a minute. 
The fins on the dome are milled by Cincinnati 
Hydro-tel machines of special design. These 


machines are built with two spindles that carry 
single saws of the same size as those used on 


speed as those on the Hydromatics. Opposite 
each spindle is a rotary table (as seen in Fig. 4) 
carrying a square fixture on which four cylinder 
heads are mounted. A third table at the right, 
sarries four multiple-step cams that control the 
form of each fin by imparting horizontal move- 
ments to the milling heads. 

A table feed of 70 inches a minute is employed 


during the cutting operation, but this is in- 
creased to 250 feet a minute for indexing the 
work-fixture. During the fourth indexing, how- 
ever, the speed is slowed somewhat to allow time 
for the cam follower to index to the next step 
on the cam. A close-up view of one of the cut- 
ters in action is seen in Fig. 7. 

The fins on the side of the exhaust port are 
also milled on Cincinnati Hydro-tels of the same 
type as those used for the top fins, the only dif- 
ference being that the four heads are mounted 
on each table in an upright position and box 
fixtures are not required. One of these machines 
is shown in Figs. 5 and 8. 

The cutting of the thin, deep fins on the forged 
cylinder heads introduced some unusual condi- 
tions. For example, special attention had to be 
paid to the design of a cutter operated at such 
high cutting speeds, in order to avoid the range 


the Hydromatics. The saws are run at the same 





Fig. 7. (Left) Close-up View of One of 
the Cutter-spindles on Machine in Fig. 4, 
which Mills the Fins on the Dome of the 


Forged Cylinder Heads 
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Fig. 10. (Right) Special 
Equipment Designed for 
Burnishing the Thread 
in the Split Crankshaft 
Cheeks to 
Assembly of the Cheeks 


Facilitate 


to the Crankpins 





of critical harmonic frequencies of the tool and 
work. Furthermore, it was found that such op- 
erations should be performed dry. The use of 
cutting fluids of any kind proved to be imprac- 
tical, because the centrifugal force throws off 
all coolant. Moreover, coolants tend to set up 
an abrasive action that is harmful to tool life. 

With properly designed cutters, carefully 
sharpened and honed to a fine finish, the heat 
generated by the cutting action is virtually 
negligible, and the work remains cool enough to 
be handled without any difficulty. As some 
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WRIGHT CYCLONE 


Vig.9.(Left) Assembling Spark- 
plug Bushings into Cylinder 
Head by Means of Special 
Machine that Insures Proper 
Torque 












lubrication is desirable, however, tallow is fed 
directly to the teeth of the saws by an automat- 
ically operated pressure gun. The saw teeth 
pass through a slot in the end of the gun nozzle. 
Such a nozzle is seen at the right in Fig. 7. 
After the heads have been assembled to the 
cylinder barrels, threaded bronze bushings are 
inserted in the spark-plug holes. To assure a 
gas-tight fit, these bushings must be screwed 
down to seat firmly into a countersunk recess 
in the head. However, the pressure applied 
must not be so great as to damage either the 
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threads in the aluminum head or those into 
which the spark plug is screwed. This operation 
is satisfactorily accomplished through the use 
of a special Scandia machine, designed to drive 
at a predetermined torque. 

The cylinder assembly is mounted on a fix- 
ture, as seen in Fig. 9, being located by a hard- 
ened and ground pin, which passes through one 
of the valve guides and fits into a bushing in 
the fixture. The driving ’arm is operated by an 
electric motor through a clutch, set to disengage 
at the proper torque. A sleeve, free to slide 
on the driving arm, terminates in a threaded 
adapter to which the bronze bushing is screwed. 

In an operation, a bushing is screwed on the 
adapter with the flange bearing against a stop- 
collar, and the sleeve is advanced by hand until 
the bushing starts into the hole. A handle at the 
front of the machine is then raised, causing 
the driving speed to increase to 100 R.P.M. and 
spinning the bushing down to within a few 
threads of the bottom of the hole. Lowering the 
handle reduces the speed to the normal 30 
R.P.M., and the bushing is driven firmly on its 
seat until the proper torque has been reached, 
when the clutch disengages and the drive stops. 

The driving mechanism is so designed that 
when the motor is reversed, the stop disengages 
slightly before the adapter begins to unscrew, 
thus preventing any possibility of the bushing 
backing out during the withdrawal. Should 
maximum torque be reached before the bushing 


Fig. 11. Uniformity of 
Cam Lobes and a Fine 
Surface Finish are Ob- 
tained at High Produc- 
tion Rates on a Machine 

Using Abrasive Bands 
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is seated, a signal light flashes to warn the oper- 
ator. Similarly, if the bushing goes in too 
easily and seats before the proper torque is ap- 
plied, warning is given. 

To permit the use of the single-piece master 
rod, the crankshafts of Wright engines are made 
in two parts or, in the case of double-row en- 
gines, in three parts. The crankshaft cheeks are 
split, and are locked to the crankpins by means 
of cap-screws passing through lugs on each side 
of the split. To insure the necessary tightness, 
these screws, which may be either 1 1/8 or 1 1/2 
inches in diameter, according to the model of 
the engine, must be pulled up until they have 
stretched 0.009 inch. 

Under this heavy loading, there is a tendency 
for the threads to seize and tear, even when the 
male member is carefully ground and polished. 
Burnishing the internal thread by ordinary 
methods is unsatisfactory, since this must nat- 
urally be done with the lugs in the open posi- 
tion. When the bolt is tightened, however, the 
lugs are pulled together around the circum- 
ference of a circle, causing a slight distortion. 

This difficulty has been overcome by the use 
of a new type of Scandia machine, shown in 
Fig. 10, which performs the burnishing with the 
lugs held under the same tension as in service. 
The part is placed in a fixture on the bed of the 
machine, and clamped lightly with one face of 
the lug against a stop. A dummy crankpin is 
then inserted in the crankpin hole. The threaded 
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burnishing tool is next advanced by a handwheel 
and engaged with the threads in the hole. When 
the threads become tight, a power-driven socket 
is engaged with a hexagon head on the end of 
the burnishing-tool holder, driving the tool fur- 
ther into the hole and drawing the lugs together 
in the same manner as a cap-screw. The stop 
acts as the head of the screw, and is backed up 
by an extremely heavy compression spring, ad- 
justed to the desired weight. 

When the driving torque on the tool reaches 
the predetermined value, the clutch is disen- 
gaged automatically and the drive stops. The 
machine is then reversed, and the tool driven in 
and out several times until the proper degree of 
burnishing has been obtained. This is deter- 
mined by experience, three or four passes usu- 
ally being sufficient. The tool is fluted; oil-holes 
in the flutes connect with a central oil passage 
through which oil is forced at considerable 
pressure by means of a pump and flexible hose. 

Extensive use is now being made of silver 
plating for highly loaded bearings, which has 
made necessary the adoption of a new technique 
—ultra-violet, or “black-light” inspection. For 
various reasons, there may be areas to which 
the plating has not adhered, and these areas will 


=e 


ordinarily show up as blisters during a subse- 
quent heat-treating operation. If, however, these 
areas are at the edge of the bearing or pin-holes 
exist through which vapors can escape, the 
blisters will not form and the defect cannot be 
discovered by ordinary inspection. 

With the new inspection process, the parts are 
heated in a bath of oil and then allowed to cool. 
This causes a small quantity of the oil to be 
drawn under the surface of the plating at non- 
adherent areas. The surplus oil is then care- 
fully removed and the part slowly heated. The 
heating causes the oil to be forced to the surface 
where it fluoresces and becomes visible when 
viewed under ultra-violet light, thus indicating 
the location of non-adhesion areas. 

The extremely high degree of surface finish 
required on many engine parts necessitates a 
considerable amount of hand labor. This was 
particularly true of the lobes of cams, which 
were formerly finished by hand-stoning with 
400- and 600-grit stones. A recently installed 
Norton Cam-O-Lap machine, shown in Fig. 11, 
now performs the work in a fraction of the time 
formerly consumed and with far greater preci- 
sion and uniformity. 

In an operation, two master cams and two 
work-pieces are set up on an arbor, and located 
by means of a stop engaging a marked tooth on 
the internal cam gear. Rollers in contact with 
the master cams control the movement of pres- 
sure pads which bear against the work-pieces 
and follow an identical path. Strips of No. 240 
Aloxite cloth, fed from rolls at the back of the 
machine at the rate of approximately 7 inches 
per minute, pass between the pressure pads and 
the work. As the cloth is used it is picked up 
on a second spool from which it may be stripped 
for discarding. 

The work-arbor rotates at about 60 R.P.M. 
A liberal supply of coolant is furnished, consist- 
ing of a mixture of two parts of Mineral Seal 
oil to one part of medium engine oil. The oper- 
ating cycle is automatic. For seven minutes the 


Fig. 12. Type of Lapping Machine that is 

Used for Obtaining Extremely Flat and 

Highly Finished Surfaces on a Large Num- 
ber of Parts 
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BY SPECIAL METHODS 


Fig. 13. Two-spindle Lapping Machine 

Provided with High-speed Rotary Fixtures 

on an Indexing Table that is also Em- 
ployed on Flat Surfaces 


abrasive cloth is oscillated slightly, after which 
there is one minute of operation without oscilla- 
tion of the abrasive. The surface finish obtained 
is 9 micro-inches, r.m.s. 

The machine is adjustable within certain lim- 
its, but to avoid losing time in making adjust- 
ments when it is desired to lap the cam for a 
different model engine, two additional arms are 
provided. Separate arbors with the master cams 
permanently set up are used for each model. 

Extremely flat and highly finished surfaces 
are required on a large number of parts, both 
to insure trouble-free operation and to avoid oil 
loss. By the use of Ultra-Lap machines, parts 
are made flat to within 2 or 3 light bands on an 
optical flat, and with a surface finish of 2 to 3 
micro-inches. It takes from one and one-half to 
four minutes, depending upon the size and shape 
of the part. These machines are equipped with 
an upper and a lower rotating spindle, as shown 
in Fig. 12, the upper spindle having an oscillat- 
ing movement. Either spindle can be used for 
holding the lap, although it is common practice 
to use the lower one. 

The lap is inserted in a recess in the spindle 
and charged with a suitable abrasive. The work- 
piece is then placed on top of the lap and the 
upper spindle brought into position over it. By 
means of a spider on the machine head, the 
spindle is brought down into contact with the 
work and power is applied. Driving is insured 
by means of a sponge-rubber pad on the end of 
the upper spindle, which also acts as a cushion 
to absorb minor differences in the height of the 
part. Driving pins may be employed in addition 
to the rubber, if the size or shape of the part 
makes it advisable. The illustration shows the 
end of a supercharger impeller shaft being 
lapped. 

Some parts are lapped flat on Chapman uni- 
versal honing machines of the type illustrated 
in Fig. 13. A finish of 1 1/2 to 2 micro-inches 
is obtained in a few seconds. This machine is 
equipped with two vertical high-speed spindles, 





















































driven by V-belts from 1/4-H.P. motors. The 
first spindle carries a 280-grit cup-wheel and is 
used for roughing, while the second is equipped 
with a 500-grit wheel for finishing. The work 
is held in four high-speed rotary fixtures, 
mounted on an automatically indexing table. A 
positive driver insures rotation of the part, but 
no clamps of any kind are employed. The spin- 
dles are adjustable to suit the height and diam- 
eter of the work. 

At each indexing of the machine, the spindles 
are lifted pneumatically to clear the work, and 
then lowered again into contact with it, a light 
spring maintaining the desired pressure between 
the work and the wheel. The operation is con- 
tinuous, parts being loaded and unloaded with- 
out stopping the machine. The work-holding 
fixtures, however, automatically cease rotating 
as they index into the front positions. The fre- 
quency of the indexings may be varied to five-, 
ten-, fifteen-, thirty-, thirty-five-, and forty- 
second intervals, the fifteen-second interval be- 
ing the most commonly used. In addition to 
producing dead flat surfaces, this machine can 
be adapted to generate either concave or convex 
surfaces up to a full hemisphere by setting the 
spindles over at an angle. 
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T the Hamilton Standard Propellers plants 
in East Hartford, Conn., Norwich, Conn., 
and Westerly, R. I., large numbers of 

propellers of various sizes and types are being 
produced to meet the needs of our accelerating 


aircraft production program. Improved types 
have been developed to handle the greater and 
greater loads being placed on the aircraft-pro- 
pelling mechanism as the result of the increased 
efficiency and power of the newer aircraft en- 
gines. Propeller tips now travel at speeds close to 
that of sound, and the centrifugal force exerted 
by some of the larger blades may equal the weight 
of four fully loaded freight cars. 

Because of this, the propellers must be built 
to function as precision mechanisms. They must 
be accurately formed, exactly balanced, and ad- 
justed to change pitch to any angle required by 
changing altitude and engine speed. It is this 
pitch-changing action, or rotation of each blade 
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about its own longitudinal axis in synchronism 
with the other blades of the propeller to increase 
or decrease the pull exerted on the air, that adds 
complexity to the propeller mechanism. 

The successful operation and long life of any 
complex mechanism is dependent in no small 
degree upon the accurate machining of many 
small parts, such as the spring-pack retainers 
shown being produced in Fig. 1. These retainers 
are broached in three operations from a 0.509- 
by 0.531-inch steel bar. The Lapointe broaching 
machine shown in the illustration cuts the inner 
square recesses for three retainers with the first 
set of broaches as the bar is fed into it hori- 
zontally. The second set of broaches forms the 
curved outer surfaces for three retainers after 
the work has been fed in further; and the third 
cut, taken by another set of broaches, separates 
the work into three finished pieces. All three 
broaching operations are performed simultan- 
eously as the bar is fed through the machine, 
so that the three stages of work are continuously 
in progress. 

A somewhat unusual grinding operation is 
shown in Fig. 2. This is the fourth operation 
on the forged ring-shaped dome retaining nut. 
In the first operation, both sides of the forging 
are surface-ground; in the second operation, the 
part is semi finish-bored; and in the third oper- 
ation, the outside circumference is rough- and 
finish-turned. 

In the fourth operation, three separate grind- 
ing wheels mounted on the same spindle are 
used, as shown in the illustration. The wheel in 
the middle grinds part of the bore to a diameter 
of from 9.637 to 9.639 inches, as shown in the 
line drawing, Fig. 3. The wheel at the right 
grinds another part of the bore to a diameter 
of from 10.012 to 10.014 inches, and also faces 
the inside shoulder to a depth of 0.687 inch from 
the face of the nut. The left-hand wheel grinds 
a ball groove of 3/32- and 5/32-inch radii, hav- 
ing a diameter of from 10.112 to 10.117 inches. 
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Present-Day Hamilton Standard Pro- 
| pellers are Complex Mechanisms 
with over 1300 Parts. Exact Machin- 
ing, Careful Assembly, and Precise 
Balancing are Prerequisites for Their 
Successful Performance in Handling 
Greatly Increased Engine Power 
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Another broaching operation of interest is 
shown in Fig. 4, where the flats of a bronze 
propeller retaining nut are being cut. These 
eight flats—3.8125 to 3.8175 inches long—are 
broached two at a time by opposite broaches 
shown in a Lapointe machine. The blank is 
loaded on the work-holding spindle in the posi- 
tion shown, and is then rotated into the cutting 
position, in which the broaches move at right 
angles to the axis of the nut. 

To provide an extremely tight fit of the blade 
bushing in the hub end of the blade, the pro- 
peller blades are heated and the bushings are 
refrigerated before being assembled under air 
pressure. In Fig. 5, a workman is shown re- 
moving a bushing from the refrigerating unit 
in which a temperature of 45 degrees F. is 
maintained. Several propeller blades with hub 
ends inserted in an electric resistance type oven 
are shown near-by, and behind these may be 
seen bushings awaiting refrigeration. In Fig. 6, 
a refrigerated bushing is being inserted into a 
Fig. 1. Broaching Spring-pack Retainers heated propeller blade under air pressure. About 
from Steel Bar in Three Steps. Three Re- 40 tons total pressure is required to seat the 
tainers and Examples of Cut Taken in First bushing, and the application of this pressure is 

Two Steps are Shown in Foreground electrically timed to last exactly seventeen sec- 











Fig. 2. (Below) Three Grinding Wheels Mounted on 
One Spindle are Used to Finish Two Horizontal Sur- 
faces, Face a Shoulder, and Cut a Groove in Dome 
Retaining Nut. Fig. 3. (Right) Cross-section of 








Dome Retaining Nut, Showing Surfaces Ground 
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Fig. 4. (Right) Broaching 

a Round Bronze Blank to 

Form Eight Flats on a 

Propeller Retaining Nut. 

Two Flats are Broached 
at One Time 








Fig. 5. (Left) Bushings 
to be Shrunk-fitted In- 
side Tapered Bore of 
Propeller Blades are 
First Refrigerated in 
Chamber at Left while 
Propeller Blades are 
Heated in Electric Oven 
al Right 





Fig. 6. (Right) Refrigerated 
Bushings are Inserted in 
Heated Propeller Blades 
under 40 Tons Pressure. 
An Electrical Timer Gov- 
erns Exact Duration of 
Pressure 
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onds. A propeller blade and the bushing to be 
assembled to it are shown separately at the 
right of the machine, while the assembled unit 
is seen at the left. 

Before the bushing is seated, the propeller 
blade is taper-bored in a specially designed 
Heald Borematic. As shown in Fig. 7, the spin- 
dle of this machine is set at an angle from the 
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Fig. 7. A Single-point 


Boring-bar Set at an 
Angle is Automatically 
Fed up to Cut Taper 
Bore in Propeller Blade 





vertical, and it is fed upward inside the hub 
which is held over the spindle in a vertical posi- 
tion. A taper cut of about 2 inches per foot for 
a distance of about 5 1/2 inches is taken. The 
entire operation is automatic, and requires only 
three minutes and forty seconds. Taper gages 
used to measure the bore before and after this 
operation are shown standing at the corners of 
the machine. A tolerance of 0.0006 inch is 
allowed in the vertical setting of the taper plug 
gage in the finished bore. 

Although the aluminum-alloy forgings for the 
propeller blades are machined to the exact angle 
of twist at the time when they are cut to the 
proper contour, they may become slightly warped 
by the heat created during the subsequent pro- 
cessing operations. In that case, the Oilgear 
hydro-press shown in Fig. 9 is used to restore 
the correct angle to the blades. A pressure of 
about 400 to 600 pounds per square inch is ap- 
plied successively at 6-inch stations marked off 
along the blade. 

In Fig. 8, the beginning and end of the paint- 
finishing line are shown. ‘The blades, hung on 


down 


Fig. 8. Blades 
into Degreasing Spray Chamber at Right. 


Propeller Going 


After Passing around through Painting 
and Drying Chambers, They Emerge al 


Left Ready for Assembly 
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PROPELLERS 


Fig. 9. A 


Press is Used to Correct 


Hydraulic 


Any Angular Distortion 
in Blade Resulting from 
Heat-treatment 


an overhead conveyor, are being carried down 
into a degreasing tank at the right where the 
degreasing fluid is sprayed over them. They 
then pass through a booth where zinc-chromate 
primer is applied, after which they enter a dry- 
ing oven. When they have dried, they are given 
a coat of black over the entire blade, except 
for the tip, which is painted yellow. At the left, 
the finished blades are shown emerging from 
the hot-air dryer, ready for assembly. 

Owing to the extremely high speed at which 
the rotating blades travel, even the slightest un- 
balance cannot be tolerated; therefore, although 
a propeller blade may be exactly balanced before 
it is painted, it is balanced again after the 
painting operation to correct any change in 
weight distribution which may have resulted 
from a slightly uneven application of paint. 

Obtaining the final balance of the blade is a 
most exacting operation. An approximate bal- 
ance is obtained by the insertion of washers on 
the stud of the taper plug inside the hub end of 
each propeller blade. 

Final exact balance of the entire propeller 


Fig. 10. Large Three-bladed Propeller 
being Given Final Balance Test. Bits of 
Lead Wool are Inserted in Hollow Bolts 
along Rim of Barrel between Blades to 
Provide Balancing Weight 
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assembly is obtained when it is mounted on a 
shaft laid across parallel knife-edges, as shown 
in Fig. 10. Small bits of lead wool are inserted 
in the hollow bolts which hold the assembly to- 
gether. There are four of these bolts opposite 
each propeller blade, and lead wool inserted in 
them provides the necessary counterbalancing 
effect for the opposite blade if it is too heavy. 




























How Packard Builds 








the Kolls-Koyce Merlin 


Taking an English Airplane Engine that was Designed 
for Manufacture by Skilled Craftsmen and Putting it 
into Volume Production, Using American Methods and 


Large Numbers of ‘Green’ 


RITISH-BUILT Rolls-Royce Merlin air- 
plane engines earned an enviable reputa- 
tion early in the war. They were the 
engines that carried the Spitfires and Hurricanes 
in for the “kill” when Nazi bombers started 
to devastate English cities and towns. Today 
American-built Rolls-Royce Merlins are being 
used to power the British four-motor Lancaster 
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Workers, is an Outstanding 
Achievement of the Packard Motor Car Co. 





and twin-motor DeHaviland bombers and the 
Hawker Hurricane and American P-40 War- 
hawk fighters. An even more extensive use of 
these motors is anticipated in the near future. 

To take this English-designed engine and put 
it into American production was a formidable 
undertaking. Not only did the Packard Motor 
Car Co. face the many difficult problems incident 

















to conversion from peacetime to wartime manu- 
facture, but, in addition, 2500 English “left- 
handed” blueprints had to be redrawn to con- 
form to American “right-handed” practice, and 
this tailor-made engine had to be converted into 
a quality product quantity-built. So well did 
Packard do this conversion job that production 
was under way inside of ten months. 

But even after adopting many American 
mass-production methods and devising new ones 
as well, these airplane engines cannot be turned 
out at anywhere nearly the same rate per man- 
hour or rather, say, per hundred-thousand man- 
hours as could the automobile engine. A few 
figures will make this clear. In the Packard- 
built Rolls-Royce engine, there are over 11,000 
parts; in the entire 1942 Packard Clipper sedan 
there were 7140 parts. Between 75,000 and 
80,000 operations are required to machine the 
2000 major parts of the Rolls-Royce engine. It 
takes seventy-seven times as many standard 
hours to assemble this airplane engine as it did 
to assemble the Packard Super-8 automobile 
engine. Each operation, therefore, must be set 


up for as rapid production as possible and auto- 
matic controls must be provided wherever feas- 
ible, so that relatively unskilled workers can be 








taught to operate the machines in a minimum 
length of time. 

By using automatic machines, which require 
only manual loading, unloading, starting, and 
stopping, it has been possible to train green 
workers to perform certain operations after only 
an hour and a half to two hours’ instruction. 
In Fig. 1 are shown two Krueger automatic 
drilling machines, used for drilling a number of 
small oil-holes around an aluminum-alloy piston. 
The machine at the left drills twenty-four 1/8- 
inch holes around each piston, the work being 
indexed automatically from one position to the 
next, while the machine at the right drills six 
holes on one side of the piston and then is re- 
loaded to drill six holes on the opposite side. 
Because each machine goes through its entire 
cycle automatically, two women able to 
handle three machines of this type. 

In Fig. 2 is shown a Sun Tool & Machine Co.’s 
two-spindle horizontal milling machine taking a 
clearance cut on each side of a piston. After 
the cuts are taken on the down stroke, the ver- 
tical traverse slide remains stationary and an- 
other piston is inserted to be machined on the 
up stroke. This operation was formerly accom- 
plished with the work located in an indexing 
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Fig. 2. (Right) Milling Clearance Cuts 

Both Sides of a Piston. Work-spindle is 

Reloaded at Both and Bottom of 
Stroke. Finished Piece Seen at Left 


Top 


fixture on a traversing table, using a plain type 
of milling cutter on a fixed spindle. The present 
method is about twice as fast as the former. 

Fig. 3 shows a Snyder two-spindle contour 
milling machine taking clearance cuts inside a 
piston. In operation, the cutters are fed down 
inside the piston and then moved outward sim- 
ultaneously until the roller on each spindle head 
comes in contact with a semicircular form block 
which guides each cutter during the milling 
operation. 

The machine shown in Fig. 4 was especially 
designed by the Sun Tool & Machine Co. to pro- 
file-mill the inside of connecting-rod channels. 
The movement of the cutter is cam-controlled. 
Six-fluted right- and left-hand end-mills are 
used, and a maximum finishing cut of 1/32 inch 
is taken on each side of the rod. In three days, 
a woman can be trained to operate this machine, 
change the tools, and set up the work. 

Another interesting operation on the connect- 
ing-rod is shown in Fig. 5. Here the outside 
diameter of the bosses is ground concentric with 
the piston-pin hole to a tolerance of 0.005 inch. 
Two grinding wheels, 16 inches in diameter by 
7/8 inch wide, are set at an angle of 15 degrees 
with the plane of the work. A diamond dresser 
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Fig. 1. (Left) Two Automatic 
Oil-holes 


in Pistons. Four Women Oper- 


Machines Drilling 


ate Six of These Machines 


























of unusual design is used to form the radii and 
flats on both wheels. The connecting-rod is ro- 
tated between the grinding wheels and is fed 
inward during the operation. The accuracy ob- 
tained by this method is well within the allow- 
able limits. 

Each Rolls-Royce connecting-rod is required 
to transmit as much power as is produced by an 
eight-cylinder automobile engine. It is of in- 
terest to note in this connection that it takes 
about eight times as long to machine a connect- 
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ing-rod for the Rolls-Royce engine as it does to 
machine a connecting-rod for an automobile 
engine. 

In Fig. 6 the oil-cheeks of the main crank- 
shaft are being plunge-ground with a flexible- 
shaft grinder. A finish cut of about 0.010 inch 
is taken, and the bevel is ground to a limit of 
plus or minus 0.005 inch. An expanding plug 
fitted in the bottom of each crankpin hole pro- 
vides a bearing surface for the centering pin 
attached to the grinding-wheel spindle. 
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Fig. 4. (Right) Special Ma- 
chine to Profile- 
mill Inside of Connecting-rod 


Designed 


Channel 
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The crankshaft bores are honed in a vertical 
position on a W. F. & John Barnes honing ma- 
chine, as shown in Fig. 8. Four-stone Micro- 
matic hones are used, and the limits are plus 
0.001, minus 0.000 inch. 

For the final polishing operations, the crank- 
shaft is mounted on a dolly that runs around 
an oval track, as shown in Fig. 7, where various 
steps in the polishing of web and cheeks of the 
counterweights are performed at each station, 
using Ingersoll-Rand compressed-air rotary 
heads. 

The completed crankshaft is tested for precise 
balance on a Gisholt crankshaft balancing ma- 
chine, as shown in Fig. 9, by means of weight 
and angle readings. The former is shown by 
the meter on the rear panel, and the latter by 
the dial affixed to the end of the rotating shaft. 
The operator can thus determine at exactly 
what point unbalance occurs and just how much 
excess metal needs to be removed to obtain the 
required balance. After testing in one position, 
the crankshaft is turned end for end and tested 
again. It takes fifty-four standard hours to 
assemble a Rolls-Royce crankshaft, compared 
with about three and a third standard hours for 
a Packard automobile engine crankshaft. 


Fig. 3. (Left) Vertical Milling Machine with 
Two Independent Heads Takes Clearance 
Cuts on Both Sides of Piston Cavity. Fin- 
ished Piece is Shown at Left 

















BUILDING ROLLS. 


Fig. 5. Ingenious Set-up 
Used in Grinding the 
External Diameter of 
the Bosses around the 
Piston-pin Hole 













































After the initial rough-machining operations ularities are removed. Some idea of the number 
on the engine crankcase, the upper half is given of small recesses that must be cleaned out may 
a vapor degreasing and is then placed on cradles, be gained from the inside view of the casting 
which permit the casting to be turned end for shown standing in the foreground. Two straight- 
end. These cradles move continuously around ine casting-cleaning lines are also in operation 
an oval track where various hand-cleaning oper- jn this department. 
ations are performed, as shown in Fig. 10. Each In Fig. 11 is shown the upper half of the 
casting passes twenty-seven separate stations, crankcase in a W. F. & John Barnes boring mill. 
where burrs, sand, rough spots, and other irreg- Here the main bearings are bored and counter- 
bored; the reduction gear end is bored and 
faced; the pinion gear bearing is bored; the 
generator housing opening is bored, faced, and 
chamfered; and the idler gear hole is faced and 
bored. 

All finished dimensions, including the main 
bore location and the cylinder bank dimensions 
of the upper half of the crankcase, are checked 
on the two inspection fixtures shown in Fig. 12. 
The fixture in the background is used to check 
eighteen different dimensions and the one in the 
foreground seven different dimensions. The tol- 
erances are within 0.001 inch. 

A large number of drilling and tapping oper- 
ations on the aluminum-alloy wheel-case, where 
a majority of the accessories are connected, are 
performed successively on three Natco drilling 
machines, two of which are shown in Fig. 13. 


Fig. 6. Plunge-grinding Oil-cheeks of 
Main Crankshaft with Flexible-shaft 
Grinder. Expanding Plug beneath Wheel 
Acts as Centering Device 
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Fig. 7. Polishing Op- 
erations on Crankshaft 
are Conducted at Succes- 
sive Stations around an 


Oval Conveyor Track 


The work-piece is held in a fixture which rotates 
in a vertical plane, indexing to each drilling or 
tapping position. This fixture, in turn, is mounted 
on a carriage which may be quickly moved to 
the correct drilling position under each machine. 
Fifty-eight holes are drilled and finish-tapped 
on the two machines shown. Thirty-six holes 
are drilled and finish-tapped on the first machine 
(not shown in the illustration), which is located 
at the left. 

Two and one-half hours have been saved per 
wheel-case by finish-tapping directly after drill- 
ing. One man operates these three machines. 
Ziegler floating taps are used. The holes range 
from 0.156 to 0.375 inch in diameter, and have 
twenty threads per inch. Formerly, the holes 
were rough-tapped by machine and then finish- 
tapped by hand. 

In Fig. 14 is shown a specially designed ma- 
chine, built by the Sun Tool & Machine Co., for 
cutting off surplus stock from the inside scroll- 
shaped cavity of the supercharger housing. A 
single-point cutting tool is used, which is con- 
trolled by a cam to generate the proper contour. 
As the cut is not continuous, due to the fact that 
there is an opening into the cavity, the cam is 
designed to give the cutting tool quick with- 


Fig. 8. Honing the Bores in the Main 
Crankshaft on a Vertical Honing Ma- 
chine within Limits of Plus 0.001 Inch, 


Minus Zero 
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drawal and approach at this point. After cut- 
ting off the surplus stock, the cavity is finished 
by polishing. Before this machine was designed, 
the entire amount of surplus stock was removed 
by hand-polishing, which required a consider- 
ably longer time. 

The exactitude with which the seventy-two 
gears used in each Rolls-Royce Merlin engine 
are cut and finished is of paramount importance 
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Fig. 9. (Left) Balancing a 
Crankshaft on a Machine that 
Veasures Amount of Excess 
Weight and Exact Angle at 
which This Weight Must be 
Removed 








Fig. 10. (Right) The Up- 
per Half of Each Crank- 
case is Carried around 
a Continuously Moving 
Line for Thorough Clean- 
ing before the Finish- 
machining Operations 


are Begun 
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Fig. 11. (Left) Performing 
Several Boring Operations 
Simultaneously on Crankcase, 
Using Horizontal Boring Mill 
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Fig. 12. (Right) Two Inspec- 
tion Fixtures Used to Check 
Critical Dimensions of Crank- 
case. The Rear Fixture Checks 
Eighteen Dimensions; — the 
Front Fixture, Seven 


Fig. 14. (Right) Special Ma- 

chine Designed to Rough out 

Scroll-shaped Cavity in the 
Supercharger Housing 


MACHINERY, A ugust, 1943 —195 














Fig. 13. (Left) Two of 
Three Multiple-spindle 
Drilling and Tapping 
Machines that Perform 
Successive Operations 
on Wheel-case. A_ Roll- 
ing Carriage Moves Work 


between Machines 
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to its smooth running and maximum life. In 
Fig. 15 are shown some of the electrically indi- 
cating gear-checking machines used for checking 
tooth spacing, lead, and involute profile. As an 
example of the accuracy required, the spacing 
between adjacent teeth must be within 0.0003 
inch, and between a given number of teeth, 
0.0005 inch. 

As shown in Fig. 16, Packard assembles the 
Rolls-Royce Merlin ergine on a continuously 


Fig. 15. Seventy-two 
Gears are Used in Each 
Electri- 


Engine. These 


cally Indicating Gear- 
checking Machines are 
Utilized to 
the Close 


Required 


Maintain 
es 
Tolerances 


moving line which progresses around an oval- 
shaped track. Sub-assemblies for this engine 
move down straight assembly lines to the point 
where they are attached to the engine itself. 
The dollies that support these engines during 
assembly have a rotating frame which can be 
turned to any convenient position. Trays in the 
bottom of the dollies are used to carry sub- 
assemblies or parts at certain stages along the 
assembly line. 


Fig. 16. Rolls-Royce Merlin Engines Nearing Completion as 
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They Progress Along the Continuously Moving Assembly Line 
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National Metal Congress to be Held 
in Chicago 


LANS for the twenty-fifth annual National 
Metal Congress, to be held in Chicago dur- 
ing the week beginning October 18, have been 
announced. The Palmer House will be the head- 
quarters. The entire Metal Congress and dis- 
plays will relate to war production in the metal 
industries and to the conservation of metals. 
The technical sessions will deal specifically with 
war production problems, with a view to aiding 
in overcoming difficulties in the war manufac- 
turing plants. 
Four large national societies will again co- 
operate in the forthcoming Metal Congress. In 


addition to the American Society for Metals, 
which sponsors the meeting and the displays, 
the American Welding Society, the Wire Asso- 
ciation, and the Iron and Steel and Metals Divi- 
sions of the American Institute of Mining and 
Metallurgical Engineers will hold meetings in 
Chicago at that time. The Welding Society will 
have headquarters at the Morrison Hotel; the 
Wire Association, at the Hotel LaSalle; and the 
American Institute of Mining and Metallurgical 
Engineers, at the Hotel Sherman. The confer- 
ence displays will be shown in special rooms at 
the Palmer House. 








Rotoblast tables and semi-automatic air- 
blast cabinets, as made by the Pangborn 
Corporation, Hagerstown, Md., are used 
for cleaning operations on aluminum- 
alloy cylinders for aircraft engines. As 
the castings come from the foundry, the 
inside and outside surfaces are cleaned 
with Rotoblast Airless tables, as shown 
in the illustration above, to remove all 
sand. The castings are again cleaned in 
the same machine to remove scale after 
heat-treatment. Final blast-cleaning is 
done in the semi-automatic air-blast cab- 
inet, as shown to the right. The latter 
treatment removes all grinding marks and 
Prepares the 

metallizing coating. 


surface for an_ exterior 
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the arrow. At this point, the toothless portion 
of gear C is passing under gear D, and there is 
no connection between the two, but as gear D 
meshes with gear E, which, at this point, is be- 
ing driven by gear B, gear D is caused to rotate 
in the direction indicated by the arrow. In ro- 
tating in this direction, however, no useful work 
is performed, the gear simply acting as an idler. 
Thus, the motion of shaft A is transmitted in 
the opposite direction to shaft H through gear 
E, while gear D and shaft G idle, or rotate with- 
out transmitting any motion. 

Referring to Fig. 2, shaft A is shown in the 
position it occupies after one-half revolution, 
which brings the teeth of gear C into mesh with 
gear D. Gear E, meshing with gear D, is rotated 
in the direction shown by the arrow and, being 
keyed to shaft H, serves to drive the latter mem- 
ber. At this point, the toothless portion of gear 
B is passing under gear EF, there being no con- 
nection between these two members. Thus the 
rotation of shaft A is transmitted in the same 
direction to shaft EF through gears D and E. 
The end teeth of gears B and C are modified in 
shape as required to provide the clearance 
necessary for practically instantaneous reversal 
of the direction of rotation. 


Friction Driving Mechanism 
for Rewinding Roll 


By P. E. VERAA 


A friction driving mechanism that has been 
found a practical means for driving a roll used 
in rewinding a paper or cloth web is shown in 


the accompanying illustration. This mechanism 
was designed by the writer specifically for re- 
winding cloth on a dyeing pad. Modern printing 
presses and paper-coating machines are, of 
course, equipped with an elaborately designed 
unit for automatically controlling the web ten- 
sion and compensating for the constantly in- 
creasing diameter of the roll of rewind mate- 
rial. For a small proving press or laboratory 
model, however, the use of a simple and flexible 
friction driving unit is desirable. 

In this case, the rewind unit is not required 
to pull the web through the operating rolls. It 
is only necessary for the unit to keep the mate- 
rial under tension within limits that will pre- 
vent wrinkling. Owing to the light amount of 
power needed, the friction adjustment must be 
very sensitive. 

Referring to the illustration, the speed of the 
driven pulley D must be so adjusted that it is 
approximately 2 per cent higher than the min- 
imum web speed when starting at the small 
diameter of the rewind core W. Pulley D is a 
running fit over bronze hub C, which is secured 
to the extension shank of the rewind roll A by 
set-screws or dowels. Two leather washers FE 
on each side of the pulley provide the necessary 
friction for driving the roll when sufficient pres- 
sure of spring H is applied to collar F. All bear- 
ings are of the anti-friction type, including the 
roll-supporting bearing in the frame B. 

A feature of this rewind mechanism is the 
spring pressure adjustment provided by stud J 
and nuts J, which can be easily changed while 
the machine is in operation. The thrust ball 
bearing G is preferred to an ordinary thrust 
washer because the face of the latter, revolving 
against the end of spring H, would reduce the 
sensitivity of the mechanism. 


* * * 
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A committee is a group of 
men who individually can do 
nothing, but who as a group 


ing can be done. 
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A statistician is a man who 
drawsamathematically straight 
line from an unwarranted as- 
sumption to a foregone con- 
clusion. 

A bureaucrat is a man with 
a passion for regimentation 
but who has no ability to di- 
rect it. 
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Rewinding Roll Equipped with Friction Driving Mechanism 
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An economist is a man who 
makes simple things complex. 








How to Secure Fine Surfaces 


by Grindin g 


By H. J. WILLS, Engineer 
The Carborundum Co., Niagara Falls, N. Y. 


Fourth of a Series of Articles Describing the Factors 
Governing Fine Surface Quality and the Means by 
which This Quality Can be Obtained 


will vary with changes in the area of con- 
tact between wheel and work, the ratio of 
wheel and work speeds, the rate of traverse, 
and the amount of in-feed. To determine the 
proper operating conditions for a well selected 
wheel on a machine that is in good running or- 
der or to manipulate a wheel that is not exactly 
suited to a job so that it will give satisfactory 
results, the grinding operator must understand 
how these factors affect wheel performance. 
For the best and most economical grinding, 
the magnitude of the stresses set up in the wheel 
by any of the movements of the work relative 
to the wheel should be close to the point where 
the abrasive crystals will fracture and where 
the grains will be torn from the bond. Then 
any increase in these stresses will break the 
crystals or tear them from the bond, that is, the 
wheel will act softer. On the other hand, any 
decrease in these stresses will cause the grains 
to become dull long before they are pulled from 
the wheel, and the wheel will act harder. 


Ti cutting action of any grinding wheel 


Fundamentals of Action between 
Wheel and Work 


The magnitude of the stresses set up is de- 
pendent in part en the area of contact between 
the wheel and the work. This area of contact 
is the product of the length of the arc cut in the 
work by the wheel and the width of the cut— 
that is, the width of the wheel face, except 
where the wheel passes off the edge of the work. 

Since, for any given rate of in-feed, the total 
pressure between the wheel and the work is con- 
stant, it is evident that the unit pressure acting 
on an individual grain is greater when the total 
area of contact of work and wheel is small, and 
less when this area is large. That is, decreasing 
the area of contact will make a wheel act softer, 


and increasing the area of contact will make it | 


act harder. 

If, while the wheel speed is kept constant, the 
work speed is increased, each abrasive grain 
will have to cut out a larger chip, thereby in- 
creasing the stress to which it and the bond that 


holds it is subjected, so that the wheel will act 
softer, and vice versa. Obviously, the same 
changes in ratio between work and wheel speed 
can be achieved by changing the wheel speed 
while the work speed remains the same. How- 
ever, since any considerable increase in wheel 
speed is dangerous, and any marked decrease 
reduces production, it is better, under ordinary 
conditions, to leave the wheel speed unchanged 
and to secure the desired change in ratio by 
manipulating the work speed alone. 

As a wheel wears, its surface speed in feet 
per minute becomes less, which increases the 
work-wheel speed ratio, and the area of contact 
decreases—both of which tend to make the 
wheel act softer. To avoid this, the wheel speed 
should be increased or, if the machine will not 
permit that, the work speed should be reduced 
to the point where the correct ratio will be 
maintained. The latter procedure may, however, 
decrease production seriously. 

Since the traverse sets up shearing forces in 
the wheel, it is obvious that the faster the trav- 
erse, the softer the wheel will act, and vice versa. 
Heavy in-feed, because it increases the unit 
pressure on the wheel face, makes a wheel act 
softer than it would at a lighter in-feed, and 
vice versa. 


The Selection of Wheel, Work, and 
Traverse Speeds 


Having selected a grinding wheel well suited 
to the job at hand, the next step is to decide upon 
the wheel, work, and traverse speeds, and the 
amount of in-feed that will give the surface 
qualities desired at the highest rate of produc- 
tion possible and with a minimum of wheel 
wear. The natural impulse of the operator is 
to demand a table of speeds and feeds for grind- 
ing, such as he would use if he were operating 
a lathe, planer, shaper, or milling machine. 

Many attempts have been made to draw up 
such tables—but they simply do not work in 
practice. Why they don’t should be evident 
from the foregoing description of the factors 
that enter into the grinding operation. 
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Although the effect of changing any one of 
these factors—work speed, wheel speed, trav- 
erse speed, and in-feed—can be more or less 
accurately predicted, changing two or more of 
them simultaneously greatly complicates any at- 
tempt to predetermine the resulting action. Add 
to this the effect of the machine condition and 
the temperament, touch, and general skill of the 
operator, and it is evident that the selection of 
speeds and feeds depends upon so many factors, 
some of which are intangible and often fluctuat- 
ing for no apparent reason, that no hard and 
fast tabulation or rigid analysis can be estab- 
lished. The best that an operator can do is to 
keep in mind the fundamental factors that affect 
wheel action, and to experiment in varying each 
until he secures the results he wants. 

In general, it can be said that for fine grind- 
ing, the wheel should operate at speeds close to 
the upper recommended limit, that is, about 
5000 surface feet per minute for hard, straight, 
vitrified wheels; and 6500 surface feet per min- 
ute for hard, straight, organic bond wheels. For 
ultra-finish grinding, 3000 surface feet per min- 
ute is the maximum. 

Work speeds for most ferrous metals and hard 
alloys run from about 60 to 100 surface feet per 
minute. In grinding out-of-balance pieces, such 
as crankshafts, the speed must be kept below 
the point where vibration results. 

Finishing cuts should be taken at lower work 
speeds than roughing cuts. Thus, while the 
rough-grinding of automotive cams is usually 
done at from 15 to 30 surface feet per minute, 
for finishing cuts the work speed is reduced by 
half. Form grinding by the direct in-feed 
method, where fillets or other forms of the wheel 
face must be maintained, calls for much lower 
work speeds than would otherwise be needed. 
At the lowest extreme is thread grinding, for 
which work speeds as low as 2 to 6 surface feet 
per minute are used. 

For fine grinding, the traverse rate should 
also be slow. Thus, for a roughing cut, the wheel 
might well traverse as much as—but not more 
than—three-quarters of the width of the wheel 
face per revolution of the work. For an ex- 
tremely high finish, 1/4 inch or even less per 
revolution of the work would be required. For 
ordinary good commercial finishes, that is to 
say a surface quality of about 6 micro-inches 
r.m.s., the traverse should not be more than one- 
half the width of the wheel face per revolution. 

It is important that the traverse should never 
allow the wheel to pass off the work more than 
one-fourth of the wheel width, for the resulting 
increase in unit pressure, due to the decrease in 
contact area, is likely to taper the work ends. 
For accurate work, it is essential that all slack 
in the traverse should be taken up to prevent 
long dwell at the ends of the work, as this would 
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cause the ends to be ground under size and the 
wheel to glaze. 

In fine grinding, the roughing cut with any 
wheel may remove from 0.001 to 0.0005 inch o1 
material, and for the finishing cuts, from 0.000z 
to 0.000005 inch of material. For the finishing 
cut with the last of two or more wheels, the in- 
feed should seldom be more than 0.0003 inch. 


Actual Procedure in Starting a 
Grinding Operation 


Having made the tentative selection of speeds 
and feeds, the next step, of course, is to bring 
the wheel and the work into contact. This should 
be done with great care, and only when both 
wheel and work are in motion and when there 
is a copious flow of coolant at the point of con- 
tact. 

If the wheel is brought into contact with the 
work suddenly, it is likely to make the wheel- 
spindle spring, with the result that the wheel 
will bounce against the work and produce inter- 
mittent burned spots. These burns may not be 
visible, but after the piece has been in use a 
short time, spalls or blisters are apt to appear. 
In many kinds of armament, the development 
of such flaws in service would be serious in the 
extreme. 

No matter how carefully and intelligently the 
wheel is selected for a job, more than likely it 
will be observed after a few minutes of opera- 
tion that it is not acting exactly right. It may 
be acting too hard or too soft. Don’t assume 
that the wrong wheel was selected and lose time 
by shutting down the machine while a wheel of 
different grade is sent for, placed on the ma- 
chine, balanced, trued, and balanced again. 

Try adapting the wheel to the job in the light 
of what you know about grinding action, as set 
forth earlier in this article. Thus, if the wheel 
loads, glazes, or does not cut freely, try increas- 
ing the work speed slightly, while keeping all 
other conditions the same as before. The wheel 
will act softer. - But if it is not yet soft enough 
in action, increase the work speed still more. 

If a still softer action is needed, the wheel speed 
may be reduced, the traverse increased, and 
the in-feed increased, or the wheel dressed more 
openly. However, since slow traverse and slight 
in-feed are essential for really fine surfaces, it 
is best to leave these alone, if they were cor- 
rectly set at the start, and do the juggling with 
the wheel and work speeds. Obviously, if the 
wheel acts too soft, the opposite procedure would 
be called for. 

It is evident that with four movements that 
can be changed, each in many different amounts, 
the operator has considerable latitude in which 
to manipulate the operation in order to obtain 
the wheel action desired. 
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Sometimes, in striving for very fine surface 
finishes, it is possible to resort to a procedure 
that is probably not used so often as it might 
be—that is, to change the direction of work ro- 
tation. Instead of the surface of the work and 
the grits on the wheel face moving in opposite 
directions at the point of contact, they thus are 
moving in the same direction, although of course 
the grits are moving much faster than the work 
so that there is a cutting action. 

In one case where exceedingby fine finish was 
required, no manipulation of the wheel seemed 
to give the desired result, but changing the di- 
rection of work rotation proved successful. The 
reason for this is uncertain, but it doubtless has 
to do with the fact that, with this method, the 
size of the chip is smaller. 

Sometimes, too, grinding action can be im- 
proved by “doctoring” up the wheel face. One 
example of this was demonstrated in a shop 
grinding airplane piston-pins with a 180-grit 
wheel. The resulting surface was so rough that 
it was expensive to lap to the required smooth- 
ness. In spite of this, the order went out that 
the production rate must be greatly increased 
and the surface quality at the same time mate- 
rially improved. Since fine grinding takes time, 
this seemed like an impossible job. 

The problem was finally solved by an abra- 
sive engineer, who painted the face of the grind- 
ing wheel with a lapping compound composed of 
800-grit aluminum-oxide abrasive grain in a 
soluble oil vehicle. The resulting surface was 
so good that inspectors maintained it was of a 
roughness of zero micro-inches, r.m.s.—un- 
doubtedly a considerable exaggeration. It was, 
however, good enough, and the subsequent lap- 
ping operation was eliminated. 


* * * 


New Method of Heating Non-Metallic 
Substances 


Almost any non-metallic material can be 
heated uniformly throughout in a very few min- 
utes by the use of the Thermex high-frequency 
heating equipment made by the Girdler Corpo- 
ration, Louisville, 1, Ky. Among the materials 
that can be heated in this manner are plywoods, 
plastics, cellulose, paper, textiles, powders, felts, 
ceramics, rubber, etc. Because the equipment 
developed makes it possible to increase produc- 
tion and improve the quality of plastics with 
existing press and mold equipment, it is con- 
sidered especially important for molded plastic 
operations. The heating equipment is available 
in a wide variety of sizes, from very small to 
extremely large. The types of machines best 
suited for use in molding plastics have single- 
knob control and are semi-automatic. A skilled 
workman is not required. 


What are the Causes of 
War Production Letdown? 


A Statement by J. F. LINCOLN, President 
Lincoln Electric Co., Cleveland, Ohio 


The statement by Secretary Knox regarding 
decreased war production is of tremendous im- 
portanee to every American. The reasons for 
this decrease, ascribed by the Secretary, how- 
ever, are far from convincing. 

War production, or any other production, will 
increase under encouragement and decrease 
under discouragement. It is discouragement 
which is now reducing production. The policy 
of Government through renegotiation, through 
the encouraged philosophy of output limitation, 
is the cause of the reduction. It has been obvious 
to the expert from the first. 

You cannot penalize efficiency, as is being 
done by renegotiation and the present tax pro- 
gram, without losing it. You cannot reward 
slovenly incompetence, as is now being done, 
without getting it. Washington has control, and 
Washington must take the blame for our pro- 
duction lapse. 


* * * 


Important Savings in Punch 
and Die Materials 


A test run in which several hundred sheet- 
metal airplane parts were formed on a drop- 
hammer equipped with a newly developed type 
of all-plastic punch and a Kirksite die was re- 
cently made at the Curtiss-Wright plant in 
Buffalo. The test was termed by the company 
officials “highly successful.” It is said that a 
punch and die of the type described can be 
produced at a saving of at least 75 per cent of 
the tooling labor required to build an all-metal 
die, in addition to the savings in scarce metals. 

The plastic punch saves three-fourths of the 
time formerly spent in making the punch, be- 
cause of the fact that it can be shaped to a per- 
fect fit with the die in a single operation. The 
die is heated to approximately 370 degrees F., 
and the plastic punch, already roughly shaped, 
is pressed into the heated die. The pressure and 
heat makes the plastic flow, and the punch be- 
comes an exact counterpart of the die without 
any machining. 

Another important advantage gained when 
this type of punch is used for forming sheet- 
metal parts is that it eliminates the use of the 
rubber pads and strips formerly employed. If 
the punch wears, it can be “dressed” by simply 
heating the Kirksite die and again pressing the 
plastic punch into it. Used punches can be 
reclaimed, so that no material is wasted. 
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Automatic Machine for Seating 
Foil Disks in Detonator Cups 


A machine that does the work of approxi- 
mately seventy-five workers has been developed 
by engineers of the Aluminum Seal Co., New 
Kensington, Pa., for use in Government ar- 
senals. Called a foil-disk assembly machine, the 
unit is employed on loading lines for seating 
foil disks in detonator cups. 

Previous to the development of this machine, 
disk seating was accomplished by laborious hand 
methods. The tiny foil disks, which measure 
less than 1/4 inch in diameter, were gaged by 
a micrometer to insure the seating of only one 
disk to a cup, and then placed by means of hand 
tweezers in the cups. Seating was done through 
the use of a small hand press. 

In the machine, the detonator cups are placed 
in the hopper at the top, from where they pass 
automatically into a feed chute and from there 
to a transfer punch which transfers the cups, 
five at a time, into a seating block on an inter- 
mittent turret wheel. The turret carries the 
cups to a die, which blanks out the foil disks 
and pushes them to the bottom of the cups. The 
foil used for these disks is coated on one side 
with a thermo-plastic adhesive and is fed auto- 
matically through the die. A vacuum shoe under 


Automatic Machine Developed to Blank and 
Seat Foil Disks in Bottom of Detonator 
Cups Fed from Hopper 
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the seating block insures retention of the disks 
and permits the punch to return to its original] 
position without the disk. Further revolution of 
the turret takes the detonators to a hot punch 
station, which “heat seals” the disks to the bot- 
tom of the cups. 

After the seating operation, the detonator 
cups pass to the next station, where they are 
released and drop to an automatic inspection 
unit. At this point, the cups are pulled out of 
the inspection turret by vacuum and drop into 
a bin at the bottom of the machine. In the event 
that the disks are not properly seated, they are 
not ejected by the vacuum plunger, but are car- 
ried around in the turret and drop into a box, 

Besides materially speeding up seating oper- 
ations, the new machine eliminates one of the 
chief hazards that formerly accompanied the 
loading. “‘Heat sealing” by machine insures per- 
fect adherence of the disk to the cup and does 
not permit the powder to seep underneath the 
disk. The results obtained indicate a marked 
decrease in the number of cups rejected. 


* * * 


Induction-Hardened Tank Transmission 
Parts Wear Three Times Longer 


According to information obtained from the 
Ohio Crankshaft Co., Cleveland, Ohio, origina- 
tor of the Tocco process of induction heat-treat- 
ment, induction-hardened 26-inch bevel-gear 
shafts and 30-inch drive sprockets used in Eng- 
lish tanks of the Eighth Army in North Africa 
have lasted three times longer than the shafts 
and sprockets formerly used. As is well known, 
the general conditions in North Africa are hard 
on mechanized equipment, since grit and sand 
are constantly encountered. 

Furthermore, it is stated that these parts 
were hardened by this process at a 75 per cent 
saving, compared with former costs. The latter 
statement is made on the authority of G. E. 
Miller, chief engineer of the Buckeye Traction 
Ditcher Co., Findlay, Ohio, in which plant the 
induction-heating process has been regularly 
used in the manufacture of these tank parts. 

On the shaft, three areas are induction-hard- 
ened—the spline section and two needle bearing 
races. The spline area extends about 8 inches 
along the shaft, which has a diameter of 1 15/16 
inches. The hardening is continuous; the heat- 
ing and water quenching for each piece requires 
sixty-six seconds. A hardness of from 59 to 61 
Rockwell C is obtained. 

On each side of the spline, there are two 
1 1/2-inch roller-bearing races, which, after 
having been induction-hardened, also have & 
hardness of from 59 to 61 Rockwell C. The 
depth of the hardness is 1/8 inch. 
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TOOL-TIPPING PROCEDURE—2 
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The Right Kind of Management- 
Labor Relations 


Recently, the Walker-Turner Co., Inc., Plain- 
field, N. J., arranged a get-together of all em- 
ployes of the company at which service pins 
were given to a large number of the employes, 
both in the shops and offices, for five, ten, fifteen 
and twenty years of service. 

When the company had performed its part of 
the ceremony, G. L. Williams, factory superin- 
tendent, presented on behalf of the employes of 
the company a plaque to Ernest T. Walker and 
William B. Turner, chairman of the board and 
president, respectively, of the company. This 
plaque had been purchased with funds raised by 
subscription among the men and women in the 
shops and offices, and bore the following in- 
scription : 

“Presented to Ernest T. Walker and William 
B. Turner—It is with sincere appreciation of 
the friendly relationship and many considera- 
tions shown to us that this tangible expression 
of good will was planned and presented by the 
employes of Walker-Turner Co., Inc.—June 19, 
1943.” 


College Men in Industry 


The General Electric Co. and associated com- 
panies employ over 9200 college graduates— 
approximately 5 per cent of all the employes of 
the company. These college graduates, men and 
women, come from 325 domestic colleges and 
from foreign educational institutions in thirty- 
four different countries. The engineering grad- 
uates predominate, numbering about 6000. In 
addition, there are 500 with degrees in physics, 
chemistry, or science; nearly 800 with liberal 
arts degrees; and more than 1000 with degrees 
in business administration. 


Copper Shortage is Becoming 
Serious 


The United States depends upon scrap as a 
source for approximately 40 per cent of its cop- 
per. Much of this scrap is usable by remelting, 
without further refining. Copper wire, for ex- 
ample, is almost pure copper, and scrap wire 
can be used in place of virgin copper. The flow 
of this almost pure scrap is diminishing so rap- 
idly that the gap must be filled by other less 
pure grades, which must be refined before they 
can be used. Among these grades are “refinery 
brass” and “copper-bearing” materials. The 
War Production Board appeals to industry for 
additional copper, brass, and bronze scrap, em- 
phasizing that in December, 1942, the scrap re- 
fineries received only 4800 tons of the less pure 
grades requiring refining—enough to enable 
them to operate at one-fifth capacity. 

The output of virgin copper from mined ores 
cannot meet the demand because of the shortage 
of workers. As in the steel industry, the use of 
scrap makes possible speedier production, as 
well as labor and transportation savings. 

The War Production Board hopes that indus- 
try in 1943 will achieve an increase of over 60 
per cent in the flow of copper, brass, and bronze 
scrap. This would result in capacity operation 
of the nation’s scrap copper refineries. From 
the 1,625,000 tons of scrap collected, 1,000,000 
tons of copper can be produced to be used in the 
war effort. 


* * * 


The war has upset many peace-time tradi- 
tions, one of which is that women are not suit- 
able for supervisory jobs in machine shops. The 
N. A. Woodworth Co., Ferndale, Mich., has 
helped to upset this tradition by having nearly 
100 women in its employ who have replaced 
men as production line “leaders.” 





A Convenient Sliding-head 
Drill Built up from Machine 
Tool Parts at the Plant of 
the Simmons Machine Tool 
Corporation. It Consists Pri- 
marily of a Large Lathe 
Chuck, a Shaper Ram, and 
an Electric Drill 
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RECENT PUBLICATIONS ON MACHINE SHOP 
EQUIPMENT, UNIT PARTS, AND MATERIALS 


To Obtain Copies, Fill in on Form at Bottom of Page 209 the 
Identifying Number at End of Descriptive Paragraph, or Write 
Directly to Manufacturer, Mentioning Catalogue Described in the 


Atomic-Hydrogen Welding 
GENERAL ELECTRIC Co., Schenec- 
tady, N. Y. Bulletin GEA-823F, 
“Atomic - Hydrogen Arc - Welding 
Equipment for Hard-to-Weld Met- 
als”; GET-1062, “How to Adjust 
and Operate the Atomic-Hydrogen 
Electrode - Holder’; GEA - 3884, 
“How to Repair Tools and Dies by 
Atomic-Hydrogen Welding”; GES- 
3116, “The Inside of Atomic-Hydro- 


gen Arce Welding.” 1 
Lathes 
SoUTH BEND LATHE WORKS, 


South Bend, Ind. Catalogue 9-C, 
on South Bend precision bench and 
base type lathes. Catalogue 100-C, 
describing the entire line of South 
Bend engine lathes,  tool-room 
lathes, and turret lathes. Catalogue 
901, covering South Bend Series 
900 and 1000 turret lathes. _ 


Carbide Tools 


NEW ENGLAND CARBIDE TOOL Co., 
60 Brookline St., Cambridge, Mass. 
Catalogue on the finish-ground 
standard carbide-tipped tools made 
by this company. A wall chart 
giving dimensions, forms, clear- 
ances, and prices is also available 
for tool-rooms and purchasing de- 
partments. 3 


Design for Arc Welding 
HOBART BROTHERS, Co., Hobart 
Square, Troy, Ohio, has started a 
new data service, in loose-leaf form, 
entitled “Practical Design for Arc 
Welding,” the object of which is to 
provide time-saving suggestions for 
the economical design of “change- 
overs” or new products." 4 


Milling Equipment 
PLAN-O-MILL CORPORATION, Royal 
Oak, Mich. Bulletin 3, on form and 
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thread milling machines with com- 
plete feed control. Bulletin 5, on 
Plan-O-Mill with hydraulic feed 
and speed control for precision- 
threading and form-milling of 
large and cumbersome parts. 5 


Cleaning Industrial Respirators, 
Goggles, Etc. 

OAKITE PRODUCTS, INC., 26 
Thames St., New York City. Field 
service report on the cleaning, care, 
and maintenance of such industrial 
equipment as respirators, goggles, 
face and eye shields, welding hel- 
mets, etc. 6 


Automatic Screw Machines 
THOMAS B. GIBBS & Co., DIVISION 
OF THE GEORGE W. BoRG CORPORA- 
TION, Delavan, Wis. Catalogue illus- 
trating and describing the Model 
375 automatic screw machine for 
small parts (bar capacity up to 3/8 
inch, turning length up to 2 1/2 
inches). 7 


Socket Screws and Steel 
Belt Lacing 

BRISTOL Co., MILL SUPPLY DIVvI- 
SION, Waterbury, Conn. Bulletins 
849 and 850, giving prices on mul- 
tiple-spline type and hex type 
socket screws, respectively. Bulletin 
773, giving prices, sizes, etc., on 
steel belt lacing. 8 


Non-Ferrous Castings 

HOWARD FOUNDRY Co., 4908 
Bloomingdale Road, Chicago, IIl. 
Bulletin on the company’s facilities 
for making magnesium, aluminum, 
bronze, brass, and other non-fer- 
rous castings. 9 


Angle Computers 


ANGLE COMPUTER Co., 5720 Mel- 
rose Ave., Los Angeles, Calif. Bul- 





letin 2, illustrating and describing 
the Studler angle computer, de- 
signed to simplify the lay-out of 
die work, the survey of castings, 
and the inspection of precision- 
machined parts. 10 


Welding Chart of Castolin 
Eutectic Welding Alloys 
EUTECTIC WELDING ALLOYS Co., 
90 Worth St., New York City. 
Welding chart giving physical prop- 
erties of Castolin eutectic low-tem- 
perature welding alloys, and pro- 
cedure in welding different kinds 
of metals. 11 


Sine Checking Equipment 
TAFT-PEIRCE MFG. Co., Woon- 
socket, R. I. Booklet on sine check- 
ing equipment, including instruc- 
tions on the application of the sine 
bar and tables of constants for the 
5-inch sine bar, together with con- 
version factors. 12 


Cylindrical Finishing Machines 

HAMMOND MACHINERY BUILDERS, 
INc., 1619 Douglas Ave., Kalama- 
z00, 54F, Mich. Bulletin 502, de- 
secriptive of Hammond cylindrical 
grinding, polishing, and_ buffing 
machines, adapted for use either 
with wheels or abrasive belts. 13 


Deep-Hole Drilling Machines 

Morey MACHINERY Co., INc., 410 
Broome St., New York City. Cir- 
cular 743, descriptive of the Morey 
deep-hole drilling machine, made in 
duplex and single spindle models, 
equipped for both hydraulic and 
mechanical feed. 14 


Shop Training Films 

CASTLE FiLMs, INC., 30 Rocke- 
feller Plaza, New York City, dis 
tributors for the United States 
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Office of Education. Catalogue 1, 
on “Sound Motion Pictures to Help 
Teach Machine Shop Work.” __15 


Electric Motors in War Work 

RELIANCE ELECTRIC & ENGINEER- 
ING Co., Ivanhoe Road, Cleveland, 
Ohio. Circular entitled “What Am 
I Doing?” showing the part the 
Reliance electric motor is playing 
in furthering the war effort. 16 


Safety Manual 


MEYER SHEET METAL MACHINERY 
Co., Los Angeles, Calif. Machinery 
Maintenance and Safety Manual for 
power presses, press brakes, shears, 
spot-welders, and plate and sheet- 
metal fabricating equipment. 17 


Metal Products 


AMPCO METAL, INC., Milwaukee, 
Wis. Engineering Data Sheets 
Nos. 112 and 113, outlining Ampco 
manufacturing facilities and listing 
Ampco cast, wrought, and machined 
products. 18 


Clutch-Head Screws 

UNITED SCREW & BOLT CoRPORA- 
TION, Chicago, Ill. Catalogue de- 
scriptive of a new type of clutch- 
head screw, designed to be operated 
by an assembly bit or a standard 
type screwdriver. 19 


Spun-End Tubes 

WOLVERINE TUBE DIVISION OF 
CALUMET & HECLA CONSOLIDATED 
COPPER Co., Detroit, Mich. Cat- 
alogue E-1, descriptive of the new 


process of tube spinning developed 


by this company. 


Hand-Scraped Surface Plates 

BARCO SCRAPING Co., 1975 E. 
65th St., Cleveland, Ohio. Circular 
entitled “Cut Inspection Time— 
Losses 
Checking with Barco Meehanite 
Hand-Scraped Surface Plates.” 


Hand-Stoned Cutting Tools 


CORPORATION, 
DIVISION OF NORTON Co., 
N. Y. Circular giving definite in- 
structions on how to produce the 
best cutting edge on tools by hand- 


Reduce Production 


BEHR - MANNING 


stoning. 


Duplicating Equipment 


TURCHAN FOLLOWER MACHINE 
Co., 8249 Livernois Ave., Detroit, 
Mich. Catalogue on follower ma- 
chines for duplicating any work 
produced by standard or special 


machine tools. 


Adjustable Cutters 


ROBERT H. CLARK Co., 3424 Sun- 
set Blvd., Los Angeles, Calif. Cir- 
cular C-7, descriptive of the con- 
struction and application of the 
Clark three-blade adjustable hole- 


cutters and surface-facers. 


Gear-Cutting Tools 


MICHIGAN TOOL Co., 7171 
McNichols Road, Detroit, 12, Mich. 
Bulletin 531, entitled “Here’s How 
to Know How on Gear-Cutting 


Tool Conservation.” 





Templet Dies 

ALGOMA PRODUCTS, 3080 E. Outer 
Drive, Detroit, 12, Mich. Bulletin 
T-43, describing the advantages 
and construction of Algoma templet 
dies, which are interchangeable and 
can be easily altered for design 
changes. 26 


Pipe Templets for Welded 
Fittings 

AIR REDUCTION, 60 E. 42nd St., 
New York City. Booklet describing 
how to fabricate fittings for welded 
piping installations by means of 
flame-cutting and welding. r+ | 


Reclaiming Carbide-Tipped 
Cutters 

CARBOLOY COMPANY, INC., 11147 
E. Eight Mile Road, Detroit, 32, 
Mich. Bulletin GT-157, describing 
how to reclaim carbide-tipped cut- 
ters and worn-out high-speed steel 
cutters. 28 


Punching and Notching 
Equipment 

WALES - STRIPPIT CORPORATION, 
345 Payne Ave., Yorth Tonawanda, 
N. Y. Bulletin G, describing the 
features of design of Wales punch- 
ing and notching units. 29 


Safety Handwheels 

GIBBONS MFG. Co., 11 Gordon St., 
Worcester, 4, Mass. Folder de- 
scriptive of a new safety handwheel 
for wood- or metal-working ma- 
chinery. 30 


To Obtain Copies of New Trade Literature 


listed on pages 208-210 (without charge or obligation), fill in below the 
publications wanted, using the identifying number at the end of each 
descriptive paragraph; detach and mail to: 


MACHINERY, 148 Lafayette St., New York, 13, N. Y. 
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{This service is for those in charge of shop 
. and engineering work in manufacturing plants.] 
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City. ..... 





[SEE OTHER SIDE] 






MACHINERY, ' August, 1943—209 






























Hydraulic Surface Grinders 
HILL ACME Co., 6400 Breakwater 
Ave., N.W., Cleveland, 2, Ohio. Bul- 
letin H-V-3, illustrating and de- 
scribing Hill open-side, heavy-duty 
hydraulic surface grinders. 31 


Tapping Machines 

BAKEWELL MFG. Co., 2023 Santa 
Fe Ave., Los Angeles, 21, Calif. 
Catalogue on the No. 0 tapping 
machine, with a capacity up to 1/4 


inch in steel. 32 
Control Equipment 
3ROWN INSTRUMENT Co., 4485 


Wayne Ave., Philadelphia, Pa. Bul- 
letin 87-1, on New-Matic Time- 
Pattern Controllers for tempera- 
tures, pressures, flow, etc. 33 


Hydraulic Cylinders 

HANNA ENGINEERING WORKS, 
1765 Elston Ave., Chicago, Ill. 32- 
page catalogue containing data on 
hydraulic cylinders, of special in- 


terest to engineers. 34 
Wet-Belt’’ Machining 
PORTER-CABLE MACHINE CO., 


Syracuse, N. Y. Catalogue describ- 
ing the new precision machining 
method of “wet-belt” machining 
and the results obtained. 35 


All-Angle Vises 

BERcO MF. Co., 429 W. Superior 
St., Chicago, Ill. Folder descriptive 
of the Hilco all-angle vise with 
“Driv-Wheel” movement. 36 


Solenoids for Foot-Operated 
Spot-Welders 

HERCULES ELECTRIC & MFG. Co., 
INc., 2416 Atlantic Ave., Brooklyn, 
N. Y. Circular on heavy-duty 
solenoids for foot-operated spot- 
welders. . 37 


Machine Tools and Accessories 

DELTA Mrs. Co., 606-H E. Vienna 
Ave., Milwaukee, Wis. 52-page 
catalogue of machine tools, wood- 
working production tools, and ac- 
cessories. 38 


Cylindrical Boring Machine 
W. F. & JOHN BARNES Co., 320 
S. Water St., Rockford, Ill. Cat- 
alogue descriptive of the company’s 
445 two-spindle, deep-hole cylin- 
drical boring machine. 39 


Needle Bearings 
TORRINGTON Co., Torrington, 
Conn. Catalogue containing data 


on all types and sizes of needle 


bearings manufactured by this 
company. 40 
Electric Welding 


LINCOLN ELEcTRIC Co., Cleve- 
land, Ohio. Application Sheet No. 
85, entitled “A Streamline Welded 
Steel Base for Small Machines.” 41 


Welding Positioner 

RANSOME MACHINERY Co., Dunel- 
len, N. J. Bulletin entitled ‘Posi- 
tioning Pays,” illustrating and de- 
scribing welding positioners. 42 


Light-Wave Measurements 
ACME INDUSTRIAL Co., Depart- 
ment M, 200 N. Laflin St., Chicago, 
Ill. Publication dealing with light- 
wave measurements for precision 
work. 43 


Flexible Tubing 

TITEFLEX METAL HOSE Co., 500 
Frelinghuysen Ave., Newark, N. J. 
Catalogue covering Titeflex  all- 
metal flexible hose. 44 


Stainless Steels 
FIRTH-STERLING STEEL Co., Mc- 

Keesport, Pa. Circulars SL-2009, 

SL-2010, and SL-2011 on Sterling 


stainless steels. 45 
Leather V-Belts 

CHAS. A. SCHIEREN Co., 30 
Ferry St., New York City. Circular 
entitled “Introducing Schieren 
Leather V-Belts.” 46 


Ring-Gage Holder 

NORTHERN TOOL & DIE Co., 330 
N. Albany Ave., Chicago, Ill. Cir- 
cular of new type twin-ring gage- 
holder. _ 47 


Pipe and Stud Extractors 
REpPs Toou Co., INc., 82 Wall St., 

New York City. Folder on pipe, 

stud, and screw extractors. 48 


Roller Bearings 


BOWER ROLLER BEARING Co., De- 
troit, Mich. Bulletin entitled “Bear- 
ings for Victory.” 49 


To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment de- 
scribed on pages 211-240 is likely to prove ad- 
vantageous in your shop? To obtain additional 
information or catalogues about such equip- 


ment, fill in below the identifying number found 
at the end of each description—or write directly 
to the manufacturer, mentioning machine as 
described in August, 1943, MACHINERY. 





No. 





No. 








Fill in your name and address on other side of this blank. 


Detach and mail to MACHINERY, 148 Lafayette St., New York, 13, N. Y. 
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Shop Equipment News 


Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Sheffield Micro-Form Profile Grinder 


The Sheffield Corporation, Day- 
ton, Ohio, has just brought out a 
“Micro-Form” grinder equipped 
with a pantograph and microscope 
by means of which work can be 
finish-ground to the required pro- 
file with a high degree of precision. 
With this equipment, the form or 
profile required can be produced 
directly from an _ enlarged - scale 
drawing, thus eliminating templets 
and much unnecessary labor and 
expense. 

This new machine is especially 
suited for grinding both circular 
and flat form tools, templets, pro- 
file gages, cams, dies, etc., from 
hardened materials, including tung- 
sten carbide. It can also be used 
for making enlarged 50 to 1 lay- 
out drawings of parts and for 
checking parts against lay - out 
drawings. 

When profile grind- 
ing, a lay-out drawing 
made to a scale of 50 
to 1 is placed on the 
drawing. table of the 
precision pantograph, 
which has a microscope 
mounted on its short 
arm. Following the 
lines on the lay-out 
drawing from point to 
point with the panto- 
graph stylus moves the 
microscope equipped 
with cross-hairs exact- 
ly on the line of the 
profile to be ground. 
The operator feeds the 
grinding wheel so that 
its cutting edge always 
works toward the point 
marked by the cross- 
hairs, which  corre- 
sponds to the position 
of the stylus, but does 
not allow the wheel to 
go beyond the intersec- 
tion of the cross-hairs. 

An accuracy of 
0.0003 inch is easily 


Shefield ‘‘Micro-Form” 
Grinding Machine 


obtained in the grinding operation. 
Still closer limits can be held after 
the operator has become reasonably 
familiar with the machine. One of 
the advantages of this equipment 
is that the accuracy is in no way 
affected by wheel wear. 

The grinding wheel can be set at 
any desired angle for feeding in 
any direction by means of the un- 
usual arrangement of cross and cir- 
cular slides. Other adjustments 
give the effect of a double universal 
joint. This permits the forming of 
any shape, no matter how intricate, 
and also makes possible the grind- 
ing of rake and clearance angles 
simultaneously with the form- 
grinding. 

The head for holding the work is 
mounted on a column and is adjust- 
able vertically. The compound table 
permits the work to be properly 
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Precision Profile 


positioned both crosswise and 
lengthwise and to be locked in 
place for the grinding operation. 
By the use of precision blocks, set 
against the stops, and dial indi- 
cators mounted on each slide, the 
movement in either direction can 
be accurately controlled. This is 
especially advantageous when using 
the indirect method of working, 
where the table has to be moved 
more than once in grinding the 
profile. 

The front table edge is exactly 
parallel with the table slots and 
table guide, and can therefore be 
employed in lining up the work. 
Once set, the slides are clamped 
one upon another. The grinder has a 
direct working range over an area 
of 0.400 by 0.400 inch in one set- 
ting, corresponding to the 1 to 50 
ratio of the drawing. 

The drawing table is 
22 inches square, and 
can be rotated in a 
horizontal plane, so 
that the starting line 
of the drawing can be 
made to coincide with 
the starting point on 
the work. The optical 
apparatus comprises a 
30 - power microscope 
and a revolving ret- 
icule consisting of a 
lens with cross-hairs. 

Two tubular lamps, 
protected by insulated 
screens, are mounted 
on the upper bracket 
and focussed directly 
on the work. Another 
illumination  arrange- 
ment, built into the 
base, provides a green- 
light background that 
accentuates the con- 
tours of the work and 
thus facilitates obtain- 
ing maximum accuracy. 
Separate switches con- 
trol these lights. 51 
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The Dayton Rogers Mfg. Co., 
2835 Twelfth Ave. S., Minneapolis, 
Minn., has developed a new type of 
piercing press that automatically 
‘ goes through the required working 
cycle when a piece of work is placed 
in position for piercing. On com- 
pleting the working cycle, the ma- 
chine is locked until the pierced 
piece is replaced with a new one, 
when the operation is repeated 
automatically. Operation of the 
press by automatic electric control 
in this manner eliminates the haz- 
ards incident to manual tripping 
and facilitates safe operation at 
maximum production speeds. 

This press is especially designed 
to insure a high degree of accuracy 
in the size and location of the 
pierced holes and to keep the initial 
cost of the tools at a minimum. 
With this press, it is possible to 
change the size and location of the 
holes in a given group of pierced 
blanks with a minimum expense 
and loss of time. Holes of any size 
from 0.015 to 1 1/8 inches in diam- 
eter, progressing in increments of 
0.001 inch, can be pierced. 

The press is available in two 
sizes having throat capacities of 12 
and 14 inches and a maximum op- 
erating pressure of 15 tons. The 
slide stroke is 1 3/4 inches, and the 
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Piercing Press with Automatic Control Built by 
Dayton Rogers Mfg. Co. 





Dayton Rogers Piercing Press with 
Automatic Control 


ram has an adjustment of 2 inches. 
The shut height for the die space 
is 2 and 3 inches. Each press is 
completely self-contained, with an 
individual motor drive. The driven 
ram, which carries the die member, 
is located at the bottom of the 
press, while the stationary punch 
is located in the upper section. 





When the guard is removed for 
any reason, as for instance when 
changing tools, the power switch is 
automatically thrown out to prevent 
injury to the operator or damaye 
to the machine. Each machine is 
provided with special cushion strip- 
ping mechanism mounted in the 
head. The presses are so designed 


that they can be _ conveniently 
grouped in circular formation to 
facilitate operation. 52 


Snyder Automatic Machine for Milling Slots 
in Aircraft Cylinder Heads 


The problem of cutting slots for 
binder bars in forged aircraft cyl- 
inder heads has been solved by a 
special machine designed and built 
by the Snyder Tool & Engineering 
Co., Detroit, Mich. All three slots, 
which are angularly arranged on 
three “‘fin’’ sections of the cylinder 
head, are cut at one time, the work 
cycle being as described in the fol- 
lowing: The cylinder head is placed 
on a master locating plate and 
clamped on the fixture table. The 
starter button is then pressed, 
causing the tools to advance into 
the work and feed to the required 
depth of 3/16 inch. When the full 
depth of cut is reached, the table 
automatically moves lengthwise, 


feeding the work against the tools 
for the required length of cut. At 


the end of the cut, the tools are 
automatically withdrawn, thus com- 
pleting the cycle. 

The finished part is now replaced 
by another part, which is clamped 
in its place. The starter button is 
then pressed, causing the cycle to 
be repeated, with the table moving 
in the opposite direction for the 
lengthwise cut. This brings the 
table back into its original position 
and eliminates the need for reset- 
ting the table between cuts. 

Double-end straight-shank end- 
mills are used for this job. Adjust- 
ment for wear is provided on each 
unit through micrometer screws. 
The spindles are of the high-preci- 
sion, high-speed, ball-bearing type, 
and are driven by V-belts from in- 
dividual dynamically balanced mo- 

















Snyder Automatic Machine for Milling Binder- 
bar Slots in Cylinder Heads 
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USE THE ACCURACY OF TABLE REVERSAL 
— step up small parts milling on your N° 000’s 


Consistent reversal of the machine 
table within an accuracy of .002” gives - 
the equivalent of a positive stop. This is 
ideal for blind cuts where accurate table 
reversal is essential. 


And — the precision adjustment of the 
table to position the work when setting up 
is a time-saving feature. 


Take advantage of this accur- 
acy of reversal on every job 
and reduce non-cutting time 
to a minimum 
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Make full use of the production possibilities of 
the No. 000 Plain Milling Machine for the rapid DELIVERIES ARE GOOD 


milling of small parts on a wide variety of materials. on New No. 000 Plain Milling Machines 





tors. Each spindle is operated by 
an individual hydraulic cycle ar- 
rangement. All three spindles are 
geared for simultaneous operation. 

The fixture table is hydraulically 
operated by the transverse feed 
stroke, and rides on hardened and 
ground ways with a heavy center 
guide. The column of the machine 


carrying the three units also houses 
the piping and other hydraulic 
equipment. Coolant is supplied by 
a pump from a tank in the base. 
The three controls shown on the 
column are for controlling the feed 
of the tools and the forward and 
backward feed movements of the 
fixture table. 53 


“Rotab” Tilting Faceplate for Checking 
Angles on Large Units 


Large units can be checked for 
accuracy of all angles without dis- 
turbing the original clamping of 
the piece being measured through 
the use of a new development of the 
Machine Products Corporation, 6771 
E. MeNichols Road, Detroit, Mich. 
This device, known as the ‘“‘Rotab,” 
is designed to simplify and speed 
up the checking, as well as the ma- 
chining operations on large fix- 
tures, castings, patterns, or fabri- 
cated parts. 

The faceplate to which the work 
is clamped can be rotated to any 
angle from the vertical to the hori- 
zontal, and even to a position 30 
degrees beyond the horizontal in 
the opposite direction. The move- 
ment of the table is controlled by 
regulating wheels. Dials showing 


register the angular setting. A 10- 
inch sine bar is furnished to pro- 
vide a greater degree of accuracy 
when required. The table can be 


locked in any position — radia! or 
angular—and can also be disen- 
gaged to permit free rotation. 

In addition to its use as a check- 
ing device, the ‘““Rotab” can be em- 
ployed as a fixture in boring-mil] 
set-ups. The heavy-duty faceplate 
is 36 inches in diameter, and can 
be replaced by a sub-plate 18 7/8 
inches in diameter when required 
for smaller work. The distance 
from the bottom of the base to the 
center of the main bearing is 20 
inches; the over-all height to top 
of plate when in the horizontal po- 
sition is 27 5/8 inches; and the size 
of the base, 20 1/2 by 27 1/8 inches, 
The weight is 1400 pounds. 54 


General Electric Direct-Current Vertical Motors 


A new line of direct-current ver- 
tical motors ranging from 40 to 200 
H.P. at 1750 R.P.M. and in equiva- 
lent ratings at other speeds has 
been brought out by the General 
Electric Co., Schenectady, N. Y. 
The new motors, which are fur- 
nished for both constant and ad- 
justable speeds, are designed for 
low-thrust, solid-shaft applications 
on pumps, machine tools, and mar- 
ine auxiliaries. They are also de- 
sirable where floor space must be 


The motors are of drip-proof con- 
struction, providing complete pro- 
tection from dripping liquids and 
falling objects. Convenient fittings 
on both the upper and lower bear- 
ings simplify lubrication, and pro- 
vision for the escape of excessive 
grease reduces the possibility of 
over-lubrication. A special bearing 
housing prevents grease from en- 
tering the motor and damaging the 
commutator and windings. 

The cast-iron conduit box can be 


degree and minute graduations saved and gearing avoided. arranged for bringing the leads in 


*“Rotab” Faceplate for Checking Angles 
on Large Work 


Direct-current Vertical Motor Built by 
General Electric Co. 
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at the top, bottom, or either side. 
Two hand-hole covers, removable 
without the use of tools, permit 
quick and easy inspection of the 
commutator and brushes. The ring 


type base has an accurately ma- 
chined rabbet and jig-drilled mount- 
ing holes, thus assuring permanent 
alignment. Sturdy lifting lugs 
facilitate installation. 55 


Gibbs Automatic Screw Machine 


Thomas B. Gibbs & Co., Delavan, 
Wis., has announced to the trade a 
Model 375 automatic screw ma- 
chine, designed to perform a wide 
variety of intricate operations at 
high speed in a single production 
cycle. This machine employs five 
single-point cutting tools, and is 
capable of performing a wide range 
of turning, forming, and knurling 
operations in the same production 
cycle. In addition, five specially de- 
signed attachments can be used to 
increase the capacity of the ma- 
chine for drilling, counterboring, 
reaming, threading, and slotting. 

The machine has a bar stock 
capacity of 3/8 inch, and is capable 
of turning parts with a maximum 
length of 2 1/2 inches. A stepless 
range of spindle speeds, from 1000 
to 10,000 R.P.M., is controlled by 
means of an Allis-Chalmers Vari- 
Pitch speed-changer. All cutting 
tools are controlled by flat cams, 
equipped with both lateral and ver- 
tical micrometer adjustments. Small 
precision parts can be turned to a 
tolerance of 0.0002 inch on diam- 
eter and concentricity in one oper- 
ation. 

A full range of attachments is 
available that eliminate many 


second operations. They include a 
single-spindle drilling attachment 
for both positive and sensitive drill- 
ing of holes up to 3/16 inch in 
diameter with a stroke of 2 inches; 
single - spindle threading attach- 
ment capable of threading work up 
to 1/4 inch in diameter with a 
2-inch stroke; two-spindle drilling 
and threading attachment for per- 
forming both operations in one 
camshaft cycle prior to cutting off 
the turned part; three-spindle at- 
tachment for spotting, drilling, and 
reaming; and slotting attachment. 

Additional modifications can be 
made to permit the turning and 
hobbing of pinions in one produc- 
tion cycle. Attachments can also be 
furnished for both milling and 
cross-drilling the turned piece in 
the same turning cycle. 56 


Thompson Automatic 
Profile Miller 


A simple automatic profile mill- 
ing machine, designed for the pro- 
duction milling of parts having 
irregular contours, is being manu- 
factured by the Earl A. Thompson 
Mfg. Co., 1300 Hilton Road, Fern- 


% 


Automatic Screw Machine Placed on the Market by 
Thomas B. Gibbs & Co. 
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Automatic Profile Miller Built 
by E. A. Thompson Mfg. Co. 


dale, Mich. The work is carried on 
a 14-inch rotating table which is 
hydraulically controlled by a sim- 
ple cam-and-follower mechanism. 
Work-holding fixtures are _ posi- 
tioned by a ground center hole in 
the table. The spindle and table 
are independently driven and con- 
trolled. The spindle has a selective 
speed range of from 127 to 3435 
R.P.M. 

The cutter-spindle, mounted on 
Timken bearings within the quill 
in the machine head, has a No. 40 
taper nose. The quill has a silent 
chain drive and hardened helical 
change-gears that run in oil. Pro- 
vision is made for a 6-inch ver- 
tical adjustment. The machine has 
a built-in pressure and gravity lu- 
bricating system. 57 


Vacuum Chucking 
Equipment 


Vacuum chucking equipment for 
use in grinding, polishing, sanding, 
or other operations on metal, glass, 
plastic, wood, or other materials, is 
being placed on the market by 
Leiman Brothers, Inc., PD -146 
Christie St., Newark, N. J. The 
equipment consists of a vacuum 
pump with an automatic oil-feeding 
system, a vacuum relief valve, a 
tank with a cloth bag to prevent 
abrasive dust or chips from enter- 
ing the pump, a hand release valve, 
and a chuck. 

For holding work on a surface 
grinder table, for example, a flat 
chuck is used, which has its surface 
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covered with countersunk holes 
leading to a chamber connected to 
the vacuum pump line. Holes that 
are not required in holding a cer- 
tain piece are covered by paper or 
pasteboard in order to utilize the 
full vacuum holding power. For 


holding work that rotates, as in the 
case of lathe work, a swivel air- 
tight joint is used to connect the 
chuck with the pump. The vacuum 
pump can be furnished in a number 
of sizes, as required by the size and 
weight of the work handled. 58 


Segmented Type Cabinet Washing Machine 


The Industrial Washing Machine 
Corporation, New Brunswick, N. J., 
is manufacturing a segmented type 
cabinet washing machine equipped 
with either a large mesh turntable 
or special fixtures which rotate 
slowly, depending upon the nature 
of the work to be cleaned. The 
housing surrounding the turntable 
is divided into various washing, 
rinsing, slushing, and drying com- 
partments. The parts to be cleaned 
are placed either directly upon 
the mesh or on the fixtures. As the 
turntable rotates, it carries the 
work through the cleaning compart- 
ments and returns it to the same 
operator who does the loading. 
Production ranges from 1 1/2 to 
7 1/2 square feet per minute. 

With this new type machine, only 
one operator is needed; a floor space 
of only 10 1/2 by 6 1/2 feet is re- 
quired; superior spray coverage is 
provided; and any of the cleaning 
detergents now on the market can 
be used. Machines of this type are 


being used for cleaning cylinders, 
gears, piston-rings, connecting-rods, 


pistons, machine castings, die- 
castings, rocker arms, and flexible 


metal conduits. 59 


Hack Heavy-Duty Model 
Multi-Versal Machine 


A No. 10 heavy-duty machine 
that is especially adapted for ma- 
chining work of complicated shapes 
such as characterize airplane parts, 
and that permits performing a se- 
quence of operations of various 
kinds without disturbing the work, 
has just been added to the line of 
Multi- Versal machines manufac- 
tured by the Hack Machine Co., 
1226 Harding Ave., Des Plaines, 
Ill. The high-speed range of this 
machine is suitable for jig boring, 
and the low-speed drive has a ca- 
pacity for 8-inch face mills. 

Spiral milling, gear-hobbing, uni- 
versal boring-bar work, form tool 





Segmented Type Cabinet Washing Machine Manufactured by the 
Industrial Washing Machine Corporation 
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Hack Heavy-duty Multi-Versal 
Machine 


generating, and internal and ex- 
ternal thread milling can be per- 
formed by employing special or 
extra equipment developed for this 
machine. 

The master head is a self-con- 
tained horizontal milling unit that 
receives its power through a V-belt 
from a motor adjustably attached 
to the master head. Eight back- 
geared speeds are suitable for driv- 
ing cutters ranging in size from a 
1/4-inch end-mill to an 8-inch face 
mill. The master head can be ele- 
vated within the ram either by 
hand or power feed, and serves as 
a carrier for all attachments. 

The rear ram is_ thoroughly 
counterbalanced, and_ reciprocates 
vertically from 0 to 4 3/4 inches at 
the rate of 80 strokes per minute, 
carrying the master head. The 
length of stroke is adjusted by 
dials. The master head has a verti- 
cal power feed, and travels either 
with the ram or independently of 
it. When locked by clamping nuts, 
the reciprocating rear ram serves 
as a fixed column. ...60 


Air-Lube Lubricators for 
Pneumatic Tools 


An automatic lubricator for feed- 
ing a regulated amount of oil in the 
form of mist into air-operated tools 
through the air hose has been in- 
troduced to the trade by Filters, 
Inc., 1515 Gardena Ave., Glendale, 
Calif. This lubricator is designed 
to eliminate need for frequent oil- 
ing, to prevent freezing, and to pro- 
long the life of air-driven equip- 
ment. It is exceptionally light in 
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EX-CELL-O SIX- 
WAY MACHINE 


Ex-Cell-O six- 
way machine for drill- 
ing, broaching and 
reaming valve guide 


Below: 


holes in a magnesium 
crankcase. This machine 
is equipped with four 
standard hydraulic 
power units and two 
Ex-Cell-O special hy- 
dravlic broaching units. 


x 
a) 


EX-CELL-O for PRECISION 
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EX-CELL-O CYLINDER BORING MACHINE 


To left: Ex-Cell-O angular type machine equipped 
with six spindles to finish bore valve seats 
and valve guide holes in cylinder head of 
aircraft engine on a _ production basis. Each 
spindle is individually adjustable for depth of 
cut, as are the tools in the boring bars (boring bars, 
not shown in picture, are piloted in the fixture). 


















Precision THREAD GRINDING, BORING AND LAPPING MACHINES + TOOL GRIND- 

* ERS « HYDRAULIC POWER UNITS » GRINDING SPINDLES » BROACHES +» CONTINENTAL 
=. CUTTING TOOLS + DRILL JIG BUSHINGS + DIESEL FUEL INJECTION EQUIPMENT 
PURE-PAK CONTAINER MACHINES + R. R. PINS AND BUSHINGS - PRECISION PARTS 
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is recommended for 
use in the air hose from 1 to 6 feet 


weight, and 


from the tool. It can also be used 

in air pipes for larger air-driven 

stationary or semi-portable tools. 
The positive feeding action feeds 


° 


oil only when the tool is in opera- 
tion. The oil reservoir holds enough 
oil for more than a week’s operation 
under normal usage. A glance at 
the window in the oil reservoir 
shows when it needs refilling... 61 


“Hy-Mac” Flame-Hardening Machines 


A “Hy-Mac” floor model No. 502 
flame-hardening machine has just 
been brought out by Hydraulic Ma- 
chinery, Inc., 12825 Ford Road, De- 
troit, Mich. This machine has a 
base of welded steel construction, 
and is operated by a standard “Hy- 
Mac” power unit. It was designed 
especially for hardening sprockets, 
and is fully automatic in operation. 
At one side of the table is an in- 
dexing mechanism which holds the 
work and provides the required 
lifting and lowering movement. On 
the other side is a movable plat- 
form which facilitates loading and 
unloading, and on which two special 
water-cooled torch tips and two 
quenching nozzles are mounted. 
After the piece has been put in 
place in the machine, the entire 
heating and quenching operation is 
performed automatically. 

A “Hy-Mac” bench model No. 501 
flame-hardening machine, especially 
designed for hardening small parts 
of various shapes and sizes that 
can be handled by merely changing 
the multiple-duty holder and the 
tips on the burners, is another re- 
cent development of this company. 
At the end of the heating cycle of 





“Hy-Mac”’ 
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Automatic Flame-hardening Machine 


this machine, an automatic switch 
causes the solenoid to operate, 
allowing the part to drop into the 
quenching medium immediately un- 
der the fixture. 62 


Improved Bee Line 
50-Ton Press 


A hydraulic press designed to 
meet the requirements of speed and 
dependability for all types of press 
work within the limits of its 50-ton 
capacity is being manufactured by 
the Bee Line Co., P. O. Box 569, 
Davenport, Iowa. This press is 
available with an 84- or a 96-inch 
bed. 

The press itself is fitted to the 
bed with machine slides, so that it 
can be employed at any point along 


Lyon Hydraulic 


Improvements designed to extend 
the adaptability of the Lyon hy- 
draulic elevating table have been 
incorporated in the latest model of 
this equipment brought out by the 
Lyon - Raymond Corporation, 1237 
Madison St., Greene, N. Y. These 





Lyon 

















Improved 50-ton Press Built by 
Bee Line Co. 


the length of the bed. A wide range 
of flexibility is also provided by the 
supporting construction, which per- 
mits the head to be moved cross- 
wise. The press has a 16-inch 
clearance between the end of the 
ram and the top of the bed. A ram 
travel of 7 inches, combined with 
a quick-acting screw in the ram 
which also travels 7 inches, serves 
to give the press a total stroke of 
14 inches. 63 


Elevating Table 


new tables are adapted for handling 
dies; locating work in convenient 
positions for welding; transferring 
heavy parts from one level to 
another; supporting overhanging 
work; supporting work at conveni- 
ent heights for the operator; and 


Hydraulic Elevating Table 
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other operations for which foot- 
actuated elevating tables are ad- 
vantageous. 

The standard model of this new 
unit is made in the portable type, 
with two stationary and two swivel 
casters and with a single-speed hy- 
draulic foot-pump. The table swiv- 
els, but can be locked in one posi- 
tion. It can be used for loads up 
to 2000 pounds. The table top is 
30 inches square, has a lowered 
height of 29 inches, and an elevated 


height of 43 inches. Optional fea- 
tures include a floor lock designed 
to keep the table from moving on 
its casters; spring balanced towing 
handle; locking device which allows 
table top to be indexed and locked 
at each 15-degree position through- 
out a complete circle; collapsible 
retaining bars for table sides; four 
swivel casters in place of two swivel 
and two stationary casters; substi- 
tution of feet for casters; and two- 
speed hydraulic foot-pump. 64 


Vertical Bench Milling Machine with 
Horizontal Attachment 


An improved vertical bench mill- 
ing machine with a quick-change 
attachment for horizontal milling 
has been announced to the trade by 
the Benchmaster Mfg. Co., 2952 
W. Pico, Los Angeles, Calif. The 
arm supporting the spindle head is 
2 1/2 inches in diameter and is 
clamped rigidly to the column. It 
can be readily adjusted to rotate 
the spindle 60 degrees either side 
of the center. The entire head is 
removable, and can be replaced by 
an enclosed horizontal milling at- 
tachment. Thus, a variety of jobs, 
such as precision diemaking, die- 
sinking, profiling, jig-boring, key- 
slotting, etc., can be handled that 
would otherwise require a large 
machine. 

This machine is compactly de- 
signed to handle large work in a 
small space. The machine is 30 inch- 
es high, and has a precision-ground 
table 6 by 14 inches, with three 
3/8-inch T-slots. Micrometer ad- 
justments for the table movements 
are operated by splined hand- 
cranks which can be easily dis- 
engaged, while dials graduated to 
0.001 inch facilitate resetting. 


Benchmaster Vertical Milling Machine and 
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A new sub-base has been added 
to increase the working height, for 
convenience of operation and greater 
rigidity. Proper tension on the V- 
belt is assured by a floating type 
of motor mount. Rapid changes of 
the four spindle speeds—450, 850, 
1400, and 2100 R.P.M.—are accom- 
plished without the use of tools. 
The spindle has a No: 2 Morse 
taper and is driven by a 1/3-H.P. 
motor. 65 


Hilco Portable Oil Filters 


A self-contained oil-filtering unit 
that can be conveniently operated 
in remote sections or at points 
where electric power is not readily 
available is being manufactured by 
the Hilliard Corporation, 115 W. 
Fourth St., Elmira, N. Y. This unit 
consists of a standard Hilco “Hy- 
flow” oil filter and a small gasoline 
engine arranged to drive a rotary 
pump for forcing the oil through 
the filter. The exhaust gas is passed 
through a jacket around the filter 
for heating the filter. 

These portable filters are suitable 





Horizontal Attachment 











Hilco Oil-filtering Unit 


for filtering many types of oils, 
such as those used for lubrication 
and general use in Diesel engines, 
gasoline engines, steam turbines, 
steam engines, locomotives, vacuum 
pumps, hydraulic presses, air com- 
pressors, and airplane’ engines. 
They are also adapted for filtering 
machine tool cutting oils, insulating 
oils used in transformers and cir- 
cuit-breakers, and fuel oil. 

The unit is simply wheeled up to 
the equipment containing the oil, 
which is piped to the filter inlet, 
purified, and returned to the equip- 
ment; or this work can be accom- 
plished by installing two tanks, one 
for the oil to be cleaned and one for 
the filtered oil. These filtering units 
are available in capacities ranging 
from one gallon per minute up to 
several hundred barrels of oil per 
hour, depending on the type of 
fluid filtered. 66 


Koehler Tailstock Turret 


A compact tailstock turret at- 
tachment for a lathe, which has five 
5/8-inch holes in the indexing head 
to accommodate standard floating 


Koehler Tailstock Turret 








To obtain additional information on equipment 


described on this page, see lower part of page 210. 
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It’s hard to imagine a machine easier to run than 
the Gisholt Hydraulic Automatic Lathe. Here, one 


small lever controls a whole cycle of machining 





operations. With but little more to do than load 
the chuck and remove finished work, one operator 
often tends several machines. Yet, here is sustained 
high-speed production and accuracy no skilled 


machinist could equal on a non-automatic lathe. 


GISHOLT MACHINE COMPANY 


1209 East Washington Avenue ¢ Madison, Wisconsin 






Look Ahead... Keep Ahead... / 
With Gisholt Improvements in Metal Turning 














THE GISHOLT HYDRAULIC AUTOMATIC LATHE handles a wide 
variety of chucking and between-centers work. Its extremely rigid 


construction permits multiple cutting with accuracy at high cutting 
speeds. Ask for literature. 











tap- and die-holders or box-tools for 
drilling, tapping, or threading op- 
erations, has been added to the line 
of the Master Machine Co., 433 
Main St., Stamford, Conn. This 
attachment is designed to provide 
sufficient clearance to avoid inter- 
ference with the action of the tur- 
ret head or other toolpost turrets 
of this company’s manufacture now 
in use. The tailstock turret is 
equipped with a No. 2 Morse taper 
unless otherwise specified. 67 


Clark Hardness Tester 


Clark Instrument, Inc., 10300 
Ford Road, Dearborn, Mich., has 
brought out an improved hardness 
tester for ‘Rockwell testing” in 
three models —US8, US12, and 
US16. This instrument is said to 
embody a number of new features 
that contribute to accuracy of mea- 
surement and speed of operation. 
It is supplied complete with dia- 
mond-cone penetrator and _steel- 
ball penetrators for testing on the 
C seale, B scale, and most of the 
other standard Rockwell scales. 











Hardness Tester Brought out by 
Clark Instrument, Inc. 


Three, anvils are included —a 
standard 3 1/2-inch anvil for large 
flat.bearing surface work; a spot 
anvil for most standard-sized pieces 
and for use with test blocks; and a 
V-anvil for testing round and cylin- 
drical parts. This equipment is in 
addition to the two smaller V-anvils 
of the adjustable steadyrest. 68 





Improved Chip-breaker Grinder 
Built by Carboloy Company, Inc. 


Chip-Breaker Grinder 
for Carboloy Tools 


A new chip-breaker groove grind- 
er for Carboloy tools having greater 
flexibility and higher production 
capacity than previous models has 
been brought out by the Carboloy 
Company, Inc., 11147 E. Eight Mile 
Road, Detroit, 32, Mich., to replace 
a former model. The new machine is 
designed for grinding chip-breaker 
grooves in single-point tools and 
roller turner tools. It can also be 
adapted for grinding flat form 
tools and round or square boring 
bits. 

The length of the table, has been 
materially increased, and the con- 
struction has been strengthened. 
The long table, with a travel of 
10 3/4 inches, makes possible the 
grinding of chip-breakers in both 
right- and left-hand tools without 
moving the universal fixture on the 
table. 

The head is vertically adjustable 
from either side of the machine, 
and will take 6-inch wheels. A 1/4- 
H.P., 110-volt, 60-cycle motor hav- 
ing a speed of 3450 R.P.M. is used. 
A universal fixture and vise for 
holding tools up to 1 1/4 inches 
wide is provided. A vise for hold- 
ing tools up to 2 inches wide is also 
available. The fixture is so designed 


that it can be tilted to an angle of 
90 degrees either side of the hori- 
zontal, and the center of the fixture 
can be cross-fed 1 inch past the 
center of the wheel. Standard 
equipment includes a wheel guard, 
lubricant tank, wrenches, light 
bracket, and reflector. 69 


Colonial Improved “Junior” 
Hydraulic Presses 


In addition to the bench models 
of the improved 1-ton capacity 
“Junior” hydraulic presses made 
by the Colonial Broach Co., 21601 
Hoover Road, Detroit, 12, Mich., 
base type machines are now avail- 
able. The base-equipped machines 
can be used for pull-down broach- 
ing operations, a suitable puller 
mechanism and coolant tank being 
located in the base. A_ coolant 
pump, driven by an integral motor, 
is provided at the rear of the base. 

These presses can also be em- 
ployed for push type broaching that 
requires the use of a coolant. Both 
the base and bench type models are 
available without the coolant reser- 
voir and pump when required for 
assembling operations. 

The “Junior” presses differ from. 
the larger Colonial hydraulic presses 
mainly in capacity and size. The 
downward ram speed of 30 feet per 
minute is well adapted for broach- 


Base Type Hydraulic Press Made 
by Colonial Broach Co. 
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Reprints of this page on enameled paper are available for bulletin board 
use in your turret lathe department. Write the Gisholt Machine Company, 
1209 East Washington Avenue, Madison, Wisconsin. Ask for the series of 
“War-Time Care and Operation Posters.” 




















ing, as well as assembly work. A 
high-speed return of 60 feet per 
minute is provided for the up 
stroke. The stroke is adjustable up 
to a maximum of 12 inches. 70 


Ruthman Gusher 
Coolant Pump 


A vertical gusher coolant pump 
designed for deep immersion has 
been developed by the Ruthman 
Machinery Co., 1810 Reading Road, 
Cincinnati, Ohio. This pump—the 
Model TL—is capable of handling 
soluble coolants containing grit and 
abrasives without injury to the 
mechanism. The unit is provided 
with an integral mounting flange 
which is usually bolted to the reser- 
voir cover or bedplate. This forms 
a simplified installation where a 
comparatively deep reservoir is lo- 
cated below the floor. 

No packing glands or friction 
seals are used, and there are no 
metal-to-metal contacts below the 
mounting flange. The shaft, which 
rotates on two large ball bearings, 
is of one-piece construction and is 
ground accurately to insure balance. 
This pump is available in two 
lengths, measured from the mount- 
ing flange to the bottom of the 
pump. One length measures 23 5/8 
and the other 19 5/8 inches. The 


Coolant Pump Developed by 
Ruthman Machinery Co. 
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pump is equipped with a 1/2-H.P. 
totally enclosed motor for continu- 
ous duty, and with a 3/4-H.P. mo- 
tor for extra heavy duty. 71 


Metal-Washing Machine 


A metal-washing machine de- 
signed to meet the need for high- 
speed washing of flat, fragile work 
or round parts with intricate 
pockets and crevices, known by the 
trade name “Tabl-Spray,” has been 
developed by the American Foundry 
Equipment Co., 555 S. Byrkit St., 
Mishawaka, Ind. Parts measuring 
25 inches in diameter and up to 12 
inches high can be handled on the 
regular size machine. Machines 
with 30- and 42-inch diameter 
tables for larger work are also 
available. 

Typical cleaning operations for 
which this machine is suitable in- 
clude the removal of lapping com- 
pound, the removal of oil and chips 
from magnesium and aluminum 
aircraft parts, and the cleaning of 
crankcases, supercharger rear hous- 
ings and adapters, gears, rocker 
arms, etc. 72 


Variable-Speed Drive for 
Testing Instruments 


A compact, self-contained, vari- 
able-speed drive unit for testing in- 
struments, such as aircraft tachom- 
eters, has been developed by the 
Link-Belt Co., Philadelphia, 40, Pa. 
This motorized, fully enclosed, 
splash-lubricated unit, of all-metal 
construction, has a 1/2-H.P. elec- 
tric driving motor _ integrally 
mounted at one end. It utilizes the 
basic Link-Belt V.R.D. speed vari- 
ator, has a speed ratio of 10 to l, 
and is furnished with four vertical 
driving shafts, arranged for con- 
venient coupling to the tachometers, 
or with a special swivel head to 
permit testing the instruments in 
either the horizontal or the vertical 
position. The four drives can be 
alike or in any desired combina- 
tion. The accompanying illustration 
shows a test unit with two types of 
drives. 

Output shaft speeds of 200 to 
2000, 250 to 2500, and 300 to 3000 
R.P.M. are available. The direction 
of rotation of each shaft can be 
selected to suit requirements. Step- 
less speed control is obtained by 
simply turning a handwheel. The 
unit is equipped with a dial and 


Link-Belt Variable-speed Drive 


for Testing Instruments 


pointer for indicating the speed- 
ratio setting. For cases requiring 
exceptionally accurate testing, a 
fifth drive can be supplied on the 
gear-box. This may be a shaft for 
connection to a Stroboscope or 
Strobotron, or a master tachometer 
can be connected to either of the 
two types of drives. 73 


Light-Weight Hoist 


A light-weight cable hoist, known 
as the “Cablemaster,” has just been 
brought out by the Industrial 
Equipment Division of the Master 
Electric Co., 126 Davis Ave., Day- 
ton, 1, Ohio. This hoist is designed 
to enable women to handle scores 
of new jobs, and to permit both 
men and women who are now hand- 
ling work by hand or with a gen- 


*““Cablemaster” Light-weight Hoist 
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@ Fire-Power in terms of Sidney 
Lathes is measured in smooth flow 
of power—stamina to take high 
speeds and heavy feeds—rigidity 
tO maintain continued accuracy 
over 24 hour periods, month 
after month. 
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Such features as continuous tooth 
herring-bone geared head—center 
support for spindle and inter- 
mediate shaft in headstock—bed 
design that includes four walls 
and cross girts on twelve inch 
centers—spindle speed changes 
through internal and external 
gear tooth clutches are a few of 
the basic points of design and 
construction that permit Sidney 
Lathes to produce better work— 
more of it—over long periods. 


Also the spindle center on the 18- 
20 inch lathe is only 42 inches 
from the floor—more convenient 
and less tiresome for the operator. 








Full descriptive bulletin available—write. 
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eral-purpose hoist to speed up 
production. The 250-pound capacity 
model shown in the illustration 
weighs only 65 pounds. It is 
equipped with hook or trolley 
mounting, and can be quickly at- 
tached to existing monorail mount- 
ing or to a special 4-foot jib crane, 
as shown. 

The Cablemaster can be installed 


at each machine tool or bench to 
eliminate lost time in waiting for 
the shop overhead hoist. In addi- 
tion to lifting parts into and away 
from machine tools, it can be used 
for inspection work. Three sizes, 
with capacities of 250, 500, and 
1000 pounds are available, each 
being especially designed for its 
rating. 74 


Onsrud Grinder for Sharpening Spiral 
Router Bits 


The Onsrud Machine Works, Inc., 
3940 Palmer St., Chicago, IIl., has 
just brought out a machine for re- 
sharpening spiral router bits, desig- 
nated the GF-41. It is claimed that 
this grinder will restore router bits 
to the condition in which they left 
the factory. The grinding wheel is 
driven by a three-stage air-turbine 
motor developing 3/8 H.P. at 30,000 
R.P.M. The entire motor assembly 
can be swiveled to any desired 
grinding angle. Vertical, as well 
as in and out, adjustment of the 
motor unit is controlled by screws. 

The bit to be sharpened is held 
in the chuck and moved toward and 
away from the grinding wheel by 
.means of a hand-lever. The bit 
feed is controlled by a cam that in- 
sures the proper lead. A leather 
bellows, operated automatically as 
the bit is fed forward, removes the 
dust from the surface being ground. 

The grinder is supplied with a 
3/8-inch air-hose and coupling; a 
dial indicator for checking bit 


= 
SS" 


Grinder for Sharpening Spiral Router Bits, 
Made by Onsrud Machine Works, Inc. 
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diameters; a positioner to insure 
proper chucking of the bit; an 80- 
grit polishing wheel; and a 120-grit 
grinding wheel. Adapters for taper- 
shank and 1/2-inch straight-shank 
bits, as well as a diamond-point 
wheel-truing device mounted in an 
adjustable holder, are included in 
the equipment. 75 


Johnson Rotating Joint for 
Cutting-Oil Pipe Line 


A special rotary pressure type 
joint is being manufactured by the 
Johnson Corporation, Three Rivers, 
Mich., to provide means for satis- 


Machine Equipped with Johnson 
Rotating Oil-line Joint 


factorily admitting oil under pres- 
sure inside the spindle of a turret 
lathe. With this oil-pipe connection, 
oil can be passed through the spin- 
dle to the tools at the working end, 

The joint is of the stuffing-box 
type without packing. 
lubricating carbon graphite rings 
of special composition eliminate 
any need for packing. Pressure 
within the joint itself provides the 
sealing force. This joint has previ- 
ously been employed in the paper- 


making and textile industries for — 


admitting steam or liquids under 
pressure to rotating rolls. 76 


Century Connecting-Rod Boring Machine 


A connecting-rod boring machine 
has been introduced to the trade by 
the Century Engineering Co., 816 
W. 5th St., Los Angeles, Calif. This 
machine, while simple to operate 
and light enough for easy trans- 


portation, maintains the close toler- 
ances required. It can be operated 
by any aircraft engine mechanic, 
and will hold tolerances within the 
limits established by the engine 
manufacturer. 


Connecting-rod Boring Machine Placed on 
Market by Century Engineering Co. 
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SUNOCO EMULSIFYING CUTTING OIL 


prolongs tool life...improves finish...increases production 


The longer cutting tools last on the production lines 
... the more vitally needed war material can be pro- 
duced for the fighting line. 


The value of the right cutting oil in prolonging tool 
life was amply proved by a large manufacturer of 
war material, When using a competitive cutting oil 
production was seriously slowed down because of 
short tool life . . . poor finish .. . and bad operating 
conditions. Then he switched to Sunoco Emulsifying 
Cutting Oil on his Warner & Swasey turret lathes. 
The high heat absorbing lubricating qualities of 
Sunoco stopped the trouble. Results . . . tool life and 


SUN INDUSTRIAL PRODUCTS HELPING INDUSTR 


production stepped up 40% ... finish on parts greatly 
improved. 


From metal working plants large and small on Amer- 
ica’s production front reports such as these are con- 
stantly being received. Facts that prove why the 
majority of metal working plants flood their tools and 
work with Sunoco to get more pieces between tool 
grinds, reduce rejects, and make every man-hour 
and machine-hour result in peak production. Call in a 
Sun Doctor of Industry, let him prove the production 
value of switching to Sunoco in your own plant. Write 


SUN OIL COMPANY, Philadelphia 


Sun Oil Company, Limited, Toronto, Conade 
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Only one 110-volt connection and 
one air-hose connection are required 
to place the machine in operation. 
The part to be bored is fed toward 
the boring-bar with a hydro-pneu- 
matic feed. Space bars for the 
specific rod to be bored are used to 
insure accurate’ center-to-center 
dimensions. The rod is placed in 
the machine on two mandrels and 
held until the self-centering and 
self-equalizing clamps are _ tight- 
ened. The mandrels are then re- 
moved and the first hole bored. 

Without changing the location of 
the rod, the entire fixture is moved 
to the second position by a hand- 
wheel which operates the cross- 
slide. After checking the work with 
a dial indicator, the second hole is 
bored. Since the rod is not released 
until both ends are bored, the holes 
are accurately aligned. 77 


Adjustable Corner-Notching 
Dies for Sheet Metal 


The simplicity and ease with 
which the adjustable notching dies 
made by S. B. Whistler & Sons, 
Inc., 752 Military Road, Buffalo, 
N. Y., can be set up for operation 
on sheet-metal blanks is apparent 
from the accompanying illustration. 
With these standard notching units, 
the depth or angular position of the 
notches can be varied to suit re- 
quirements by simply changing the 
positions of the die units. The units 
can also be used in combination 
with special shapes and standard 
sizes of square- or round-hole ad- 
justable punches and dies. 78 
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Whistler Adjustable Corner-notching Die 
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Outdoor Type Welder Made by 
General Electric Co. 


General Electric Outdoor 


Welder 


A new 500-ampere outdoor alter- 
nating-current welder with a weld- 
ing current range of from 100 to 
625 amperes at 40 volts has been 
brought out by the General Electric 
Co., Schenectady, N. Y., especially 
for use in shipyards and for other 
outdoor work where the equipment 
is exposed to the weather. An 
“idlematic” control automatically 
reduces the output voltage to less 
than 35 volts whenever the arc is 
not in operation, but provides full 
power for welding the instant the 
are is struck. This control also in- 
cludes a switch operated by a handle 


which is extended through the top 
of the case to facilitate starting or 
stopping the welder. 

Protection against rain is pro- 
vided by drip-proof construction of 
all openings in the top of the case 
and by a sealed window over the 
current indicator. Wide louvers 
serve to shed the water and to keep 
the air velocity low. All internal 
parts have a special finish for pro- 
tection against corrosion from 
moist air. The welder has all the 
desirable features incorporated in 
the General Electric indoor welders 
of this type. - 79 


Hilco All-Angle Vise 


The Berco Mfg. Co., 429 W. Su- 
perior St., Chicago, Ill., is placing 
on the market a new Hilco All- 
Angle “Driv-Wheel Movement” vise 
designed by Melvin Douglas & 
Associates, Chicago, Ill. This vise 
has three accurate protractor dials 
for horizontal, vertical, and angular 
settings. 

The features of the new vise in- 
clude a patented drive-wheel motion 
which gives a lateral clearance of 
2 3/4 inches; double-swivel con- 
struction which permits setting to 
any horizontal position; right-angle 
clearance which allows perpendicu- 
lar positioning without base ob- 
struction; positive horizontal set- 
ting for 180-degree _ position; 
elimination of excess weight; and 
improved construction designed to 
insure easy handling by men or 
women workers. 

This vise is suitable for magnetic 


Hilco All-angle Vise Made by Berco Mfg. Co. 
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c » } The new K type Navy blimp is able 
y to fly at 80 miles per hour or to hover 
motionless over a lurking submarine. 

These airships have proved an efficient 

answer in protecting coastwise ship- 

ping against the undersea menace. 


axe Guardian Gngel or THE CONVOY 


Swinging majestically over the convoy, the blimps are proving an effective answer to the 
submarine menace. Sinkings have been practically eliminated in convoys so guarded. 

Able to scan the ocean for miles, able to see below the waves, able to hover over 
the slowest tanker, or to fly at many times the speed of the fastest wolf pack, these guardian 
angels of the fleet owe much of their effectiveness to the engines that power them. 

And in these Pratt and Whitney engines, as in every part of the ship, weight is a vital 
factor. To produce gears of the necessary lightness—of the extreme precision that this light- 
ness, coupled with tremendous horsepower, demands— meant a new conception in gear 
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The new manufacturing techniques, new production know-hows that make these light- 
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efficiency when they are applied to peacetime machines. 


FOOTE BROS. GEAR AND MACHINE CORPORATION «© 5225 S. Western Boulevard, Chicago, Illinois 
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Master Plug Gages Brought out by Sav-Way Industries 


chucks, grinders, drill presses, mill- 
ing machines, and other machine 
tools, as well as for bench use. It 
is especially adapted for use with 
the Hilco universal cutter-grinder. 
Three sizes, with jaw widths of 
3 1/2, 4 1/2, and 6 inches are avail- 
able. 80 


“Cal-Cutter” Milling 
Cutters 


The Machinery Mfg. Co., 1915 E. 
51st St., Vernon, Los Angeles, Cal., 
manufacturer of the Vernon line 
of machine tools, is now making 
carbide-tipped milling cutters of 
many types and sizes under the 
trade name “Cal-Cutters.” Stand- 
ard styles include end-mills, stag- 
gered-tooth mills, shell end-mills, 
standard and heavy-duty face mills, 
hyper mills, half side mills, slitting 
saws, interlocking cutters, etc. 

‘Two cutters in this new line of 
unusual design are bore face mills, 
and adjustable face and step mills. 
Each of these types of cutters has 
radius adjustment, the cutters be- 
ing wedge-clamped in the bore face 
type and available with two, three, 
or five tips. The adjustable face 
and step mill cutter has four or 
six tips, and is made in two models, 
each type being adjusted by a 
micrometer screw. 

“Cal-Cutters” are being made in 
designs adapted for milling cast 
iron, cold-rolled steel, heat-treated 
steel, aluminum, duralumin, etc. 
They are designed with a view to 
eliminating chatter and producing 
free cutting with minimum power 
consumption. . 81 
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Sav-Way Master Set of 
Plug Gages 


Sav- Way Industries, 4861 E. 
Eight Mile Road, Detroit, Mich., 
has brought out a new master set 
of standard plug gages for hole in- 
spection. The set includes 147 plugs 
and four handles in a plastic case. 
The case has a transparent cover 
which permits a clear view of the 
contents. 

The plugs increase in size from 
1/4 to 1 inch in increments of 1/64 
inch. Three plugs are furnished for 
each nominal size, one being 0.0005 
inch over, one standard, and the 
other 0.0005 inch under size. All 
plugs are“‘deep-frozen” to relieve in- 
ternal strain and accelerate aging. 
These plugs are held to gage-mak- 
ers’ “X” tolerance, and have a 
lapped finish. 82 








““Cal-Cutter” Milling Cutters 
Made by Machinery Mfg. Co. 


Grinding Point with Demountable Spindle 


Abrasive Points with 
Demountable Spindles 


The Abrasive Co., Tacony and 
Fraley Sts., Philadelphia, 37, Pa., 
has announced a new development 
in abrasive mounted wheels and 
mounted points to be known as 
Victory points. The outstanding 
feature of these new points is the 
demountable spindle, which permits 
the spindle to be removed and used 
with other points, thus saving steel. 

Victory points consist of a thread- 
ed porcelain bushing inserted in 
and fused to the abrasive wheel 
mass at the high heats of kiln tem- 
peratures during the vitrification 
process. The threaded bushing is, 
therefore, a part of the abrasive 
wheel. The demountable spindle 
simply screws into the porcelain 
bushing and forms a tight fit, so 
that the spindle cannot break off, 
pull out, twist, or turn. It can, how- 
ever, be easily unscrewed and re- 
placed with a new point. 

The points and wheels are made 
in standard grain and grade com- 
binations. The demountable spin- 
dle size is limited to 1/4 inch diam- 


eter by 1 1/4 inches long. 83 
Moisture-Resistant 
Tracing Cloth 

A white pencil tracing cloth 


known as “Whitex” has been de- 
veloped by the Frederick Post Co., 
P.O. Box 803, Chicago, Ill. One of 
the outstanding features of this 
new tracing cloth is that it is 
moisture-resistant on both sides. 
In many localities, these moisture- 
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resistant surfaces are a safeguard 
against climatic conditions. The 
possibility of obtaining jet-black 
pencil lines and the marked trans- 
parency of this tracing cloth are 
also valuable features. 84 


Whitcomb “Quickcenter” 
Machine for Centering 
Round Bars 


The Whitcomb Mfg. Co., 476 
Eighth St., Troy, N. Y., has placed 
on the market a machine for center- 
ing round bars preliminary to ma- 
chining on centers. This machine, 
designated the ‘“Quickcenter,” has 
been designed to enable inexpe- 
rienced operators to center bars 
quickly and _ accurately. After 
placing the work on the V-block, 
the handwheel is turned, which 
causes the V-block to rise and a 
button to be lowered against the 
work, thus holding it securely. 
When thus clamped, the work is in 
line with the center drill in the 
spindle. The hand-lever is then 
used to advance the center drill to 
the work. Since the operator moves 
only the handwheel and the lever, 
it is possible to perform the cen- 
tering operation in a fraction of 
the time required when this work 
is done in the lathe. 





Whitcomb Centering Machine 
for Round Bars 
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The “Quickcenter” is equipped 
with a 1/4-H.P. motor, and has 
speeds of 700, 1300, and 2300 
R.P.M., which are obtained by a 
three-step V-belt sheave. The ma- 
chine will center round bars from 
1/2 inch to 3 inches in diameter 
within 0.005 inch. 85 


Briggs “Filter-Clarifier” 


An oil filter, designed to combine 
the advantages of the “100 per cent 
flow” and the “by-pass or shunt” 
type filters, which is designated the 
Filter-Clarifier, has just been placed 
on the market by the Briggs Clari- 





*“Filter-Clarifier’"’ Made by 
Briggs Clarifier Co. 


fier Co., 1339 Wisconsin Ave., 
Washington, 7, D. C. 
The filter section is equipped 


with long-fiber cellulose cartridges, 
and designed to take the complete 
flow of the system, thus removing 
all solid contamination and contin- 
uously maintaining the oil free 
of oxidation products. The Filter- 
Clarifier is available in capacities 
ranging from 5 to 200 gallons per 
minute. 86 


Clark Adjustable 
Fly Cutters 


The Robert H. Clark Co., 3424 
Sunset Blvd., Los Angeles, 26, Cal., 
has added to its line of adjustable 
cutting tools a new fly cutter for 
cutting holes in materials up to 1 
inch thick, including boiler plate, 
stainless steel, cast iron, plastics, 





Adjustable Two-blade Fly Cutter 
Made by Robert H. Clark Co. 


etc. The tool can also be used for 
cutting disks from these materials. 
One of the difficult operations suc- 
cessfully performed by this fly cut- 
ter is cutting washers and gas- 
kets from “live” rubber and other 
substances that are hard to work. 
The cutter has been designed to 
provide considerable clearance be- 
tween the work and the body of the 
cutter to make possible deeper cuts 
with less strain on the tool. The 
blades are arranged to eliminate 
chatter and assure clean-cut holes. 

The tool illustrated is obtainable 
with straight or tapered shank, and 
has an expansion range of 4 to 10 
inches in diameter, including all 
decimal or fractional intermediate 
sizes. Similar tools having three 
cutting blades are available for cut- 
ting holes from 5/8 inch to 5 inches 
in diameter. These tools can be used 
for cutting holes in pipe and curved 
surfaces as well as flat work. 

A new adjustable surface facing 
tool, made in four models to cover 
a range of capacities from 1 inch 
to 5 inches in diameter, has also 
been brought out by this company. 
The bits of all these tools can be 
easily reground or they can be re- 
placed with new bits at compara- 
tively small cost. 87 


Tungsten-Carbide Tipped 
Tools 


A complete line of tungsten-caf- 
bide tipped tools is being intro- 
duced on the market by the New 
England Carbide Tool Co., 60 
Brookline St., Cambridge, Mass. 
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This line includes four styles of 
tools, both right- and left-hand, as 
well as pointed and square tipped 
tools. These tools are regularly 
furnished in a “U” grade for cut- 
ting all materials except steel, such 
as aluminum, cast iron, brass, 
bronze, non-metallics, etc., and in 
an “S” grade for cutting steel. 88 


Quick-Acting Clamps 


The Grand Specialties Co., 3126 
W. Grand Ave., Chicago, Ill, has 
brought out three new lines of 
quick-acting clamps known as the 
“Quick Lockcet,” the ‘‘Heavy-Duty 
Speed” clamp, and the “‘Alloy-Steel” 
standard C-clamps. The “Quick 
Lockcet”’ clamps are designed for 
light, fast work and have instanta- 
neous trigger release. The seat of 
the clamp has a swinging locking 
lever which assures a firm grip on 
any flat, slanting, or rounded sur- 
face. 

The released screw can be slid 
quickly to any desired position with 
a single motion for immediate re- 
setting or it can be used to clamp 
other work of the same thickness 
without further adjustment. The 
clamp has a free-acting swivel with 
fiber face to prevent marring the 
work, and may also be obtained 
with complete fiber jaws for alumi- 
num and other softer metals. Both 
types are made in three sizes, and 
all have copper-plated screws and 
swivels to prevent damage from 
welding spatter. 

The “Heavy-Duty Speed” clamp is 
a new development for large, heavy 

















“Quick Lockcet’” Clamp Made by 
Grand Specialties Co. 
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work, such as welding heavy plate, 
building dies, and welding bulky 
members. It is a two-handed, lever- 
operated clamp designed for pro- 
duction use on identical pieces. This 
type is also made in a giant size 
which has an opening of 10 1/2 
inches. 

The ‘“Alloy-Steel” standard C- 
clamps are designed to combine 
greater strength with lighter 
weight. They are intended for gen- 
eral use where a heavy-duty clamp 
is not required, but where strength 
and light weight are desirable. 89 








Bartelt Pedestal Type Micrometer 


Micrometer for Setting 
Boring-Bar Tool 


The Bartelt Engineering Co., 
1412 Partridge Ave., Beloit, Wis., 
has recently placed on the market 
a Model B pedestal type micrometer 
designed primarily for the rapid 
and accurate setting of closely 
spaced boring tools. This microm- 
eter can also be used to advantage 
for a variety of gaging operations. 
It consists of a pedestal having a 
base with a wide vee opening and 
flat surfaces at the ends of the ex- 
tensions. The micrometer can be 
located on a boring-bar by means 
of the V-groove, and held in place 
by a removable clamp which en- 
gages a slot in the top of the base. 

The flat surface makes it possible 
to place the gage on a surface plate, 
a machine bed, or any plain surface 
from which measurements are to 
be made. The flat portion of the 
base also permits the pedestal mi- 
crometer to be used as a height 
gage or depth gage. 90 

















Grayson-Kennametal Milling Cutter 


Milling Cutters Tipped 
with Kennametal 


A new line of milling cutters de- 
signed for maximum speed and 
production has been made available 
by Kennametal, Inc., 147 Lloyd 
Ave., Latrobe, Pa. The new cutters, 
known as “Grayson-Kennametal,” 
have strong bodies of Meehanite 
tipped with Kennametal. Thus the 
shock resistance of the Meehanite 
body is combined with the hardness 
and the strength of Kennametal to 
produce a rugged tool for rapid and 
accurate face-, side-, end-, slot-, 
and straddle-milling. 

These milling cutters are avail- 
able with double negative-rake 
angles in grade KM for milling 
steel, and with positive-rake angles 
in grade K2S for rough-milling cast 
iron, or in grade K4H for milling 
aluminum-silicon alloys, magnesium- 
aluminum alloys, brass, bronze, and 
most other non-ferrous metals. 91 


Diamond Dressing Tool for 
Thread-Grinding Wheels 


A new type diamond dressing 
tool for thread-grinding wheels has 
been developed recently and placed 
on the market by the Wheel True- 
ing Tool Co., 3200 W. Davison, De- 
troit, Mich. This new tool utilizes 
the characteristics of the natural 
uncut diamond, and can be em- 
ployed for straight dressing, as well 
as angle, radial, and multiple form 
dressing. It can be used for dress- 
ing wheels for grinding Whitworth, 
buttress, Acme or any other thread. 
The clean cuts taken by these tools 
permit handling more work be- 
tween dressings. __. Lcccicetee 
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PHILLIPS SCREWS ARE FOOL-PROOF! heads... and dangerous screw driver skids. SPEED AND SAFETY 


Screw and driver ‘become one unit’, 
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regardless of driving method. And, power Fast Starting ~ Driver 
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level on your assembly line by giving 
them Phillips Recessed Head Screws. 


driving is made practical in most cases. 
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Carbide-Tipped Milling 
Cutter 


A new type of carbide-tipped 
milling cutter with a cast-...oy 
body has been developed by the 
Super Tool Co., 21650 Hoover Road, 
Detroit, Mich. This cutter is made 


with a minimum number of flutes, ° 


and is simply constructed to reduce 
the cost to a point where it can be 
used generally on short runs and 
for ordinary shop tooling in ac- 
cordance with the manufacturer’s 
recommendations. 

The higher speeds at which these 
carbide-tipped cutting tools can be 
operated permit increased table 
feeds, which are said to produce 
finishes comparable to those ob- 
tained by grinding. It is also 
claimed that greater accuracy is 
obtained by these higher speeds. 

Cutters for cast iron, brass, 
bronze, copper, aluminum, mag- 
nesium and plastics are regularly 





Carbide-tipped Milling Cutter 
Made by the Super Tool Co. 


supplied in diameters from 3 to 8 
inches and in a variety of widths, 
with four or six flutes. The various 
sizes for cutting steel are made 
with from six to sixteen flutes, ac- 
cording to the diameter. 93 


Wales Hole-Punching Units 
with Adjustable Adapters 


The Wales-Strippit Corporation, 
345 Payne Ave., North Tonawanda, 
N. Y., has recently developed ad- 
justable adapters for mounting 
Wales Type B hole-punching units 
on press-brake rails for staggered 
or straight-line hole-punching. The 
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Wales Hole-punching Units 


maximum front-to-back adjustment 
of these adapters is 3 inches. 

The units are designed for intzr- 
changeable use on press-brake rails 
with the adapters, and on punch 
presses with T-slotted plates and 
templets. Set-ups on T-slotted plates 
and templets can be made quickly 
by simply bolting the units directly 
to the plates and templets in the 
exact positions determined by a 
master pattern. These _ self-con- 
tained units are not connected to 
the press ram in any way. Back- 
stop and gage rods with a minimum 
center-to-center spacing of 1 3/8 
inches in throat depth and up to 
18 inches are available. 94 


Cemented-Carbi7e 
Burring Tools 


Carbur, Inc., Lincoln Park, 25, 
Mich., has brought out what are 
claimed to be the first cemented- 
carbide burring tools or rotary 
files. These tools are the result of 
five years’ research and develop- 
ment work in the grinding and 
forming of cemented carbide. The 
tools, to be known as “Carburs,” 


have cutting teeth that are ground 
from the solid on machines de. 
signed expressly for this purpose, 
Results of tests conducted in actual 
production indicate that Carburs 
will have at least fifty times the 
tool life of previous burring tools, 

With these tools, sharpening re- 
quirements are reduced in proyor- 
tion to their longer life. They can 
be run at much higher speeds than 
have been possible with previous 
tools. At the present time, thege 
tools are supplied only in ball-end 
types and in 3/8- and 1/2-inch 
sizes. These dimensions refer to 
the diameter of the carbide ball 





‘Carbur” Burring Tools 


ends. The shanks are 0.250 inch in 
diameter, and the length of the 
burring tools is 2 1/2 inches. 95 


Pyott Quick-Detachable 
Sheaves 
Quick-detachable sheaves of un- 
vsual design for multiple V-belt 
drives have been introduced on the 

















Application of Pyott Sheave to Motor Shaft 
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THERE MAY BE A SABOTEUR... 


couccaled tu these bores! 


lsname is RUST. When the boys overseas ferry 
inboxes of metal parts to keep our armies on the 
move, one big question arises: “‘Are they rust-pro- 
ected for the long drive ahead?” That’s serious, 
aid Uncle Sam realizes it fully. He has set up rigid 


yecifications to which all suppliers must conform. 


But, it’s one thing to make a rust preventive 
nerely to meet a specification. And it’s quite another 
ob to beat that specification. When you buy rust 
preventives, you want to be assured that the max- 
imum “spec” is the minimum goal of the rust pre- 
ventive manufacturer. 


In the interest of preserving metal parts longest 
inst corrosion, Houghton sets as its objective 
ihe greatest protection that can be afforded, while 
atthe same time meeting the carefully prepared 


fvernment specifications. 
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We use only clear, filtered oils, selected from a 
wide variety of stocks. These are oils of highest 
stability, assuring long life without chemical change. 
They will keep on protecting, month after month, 
against the ill effects cf climatic changes, salt air, 
heat and humidity. 


The result: Corrosion-free metal parts ready 
when needed by our armed forces all over the 
world, be it tomorrow or years from now. 


Houghton is cooperating with governmental 
agencies to solve the new problems of rust preven- 
tion constantly arising in this global war. Whether 
or not specification products are required, our 75 


years of experience is at your service. 


E. F. HOUGHTON & Co. 
303 W. LEHIGH AVENUE, PHILADELPHIA 
CHICAGO . DETROIT - SAN FRANCISCO . TORONTO 


MOLINE 


REVENTS RUST 
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market by the Pyott Foundry & 
Machine Co., 328 N. Sangamon St., 
Chicago, Ill. The ease, speed, and 
safety with which a Pyott QD 
sheave of this new line can be at- 
tached to or removed from a shaft 
is an outstanding feature. A soc- 
ket wrench is the only tool needed. 

The accompanying illustration 
shows the simple steps involved in 
attaching the sheave to a shaft. 
First the tapered split Pyott hub 
is slipped on the shaft in line with 
the keyway; then the headless cap- 
screw shown is tightened with an 
inserted key, clamping the hub 
firmly on the shaft and producing 
a virtual press fit, even on under- 
or over-sized shafts. Next the 
sheave is attached to the tapered 
hub, and tightened on the hub by 
inserting the pull-up bolts shown, 


tightening them evenly with a soc- 
ket wrench. These bolts protrude 
through the sheave and engage 
threaded holes in the hub. The hubs 
and rims are balanced separately 
to insure an accurate-running as- 
sembly. 

The sheave can be removed from 
the hub by simply removing the 
three pull-up bolts and inserting 
two of them in tapped holes in the 
sheave. Tightening the two bolts 
forces the sheave off the hub easi- 
ly without the use of a hammer. 
With this arrangement, the sheaves 
can be changed without injury to 
the shaft or motor bearings. 

The QD sheaves are available in 
standard sizes up to 50.75 inches 
outside diameter, and in various 
styles, with from three to twelve 
grooves. 96 


Curved Plastic Panels Made without Costly Dies 


An advanced method in plastic 
molding makes it possible to fabri- 
cate parts and panels in cylindrical 
shapes, or parts having simple or 
compound curves, at low initial 
cost. The method has been devel- 
oped by Theodore Moss Co., Inc., 
33 Flatbush Ave., Brooklyn, N. Y., 
and is especially applicable to the 
production of parts in small quan- 
tities, where the initial cost of 
tools, dies, or molds would prove 


prohibitive. One typical product 
for which the new method has been 
used is an airplane panel which 
measures 27 inches in length by 
about 8 inches in width. Panels of 
this type, heretofore made of alu- 
minum, required a steel die to form 
them. The thermoplastic panels are 
first molded flat, and while sus- 
pended in a semi-cured state, are 
curved in an inexpensive forming 
device. 


Instrument for Identifying Ferrous Alloys 


An electrical instrument known 
as the “Identometer,” for identify- 
ing any ferrous alloy instantly and 
accurately by the use of reference 
specimens has been placed on the 
market by the Dravo Corporation, 
Pittsburgh, Pa. In this instrument, 
a sample of known composition is 
affixed to one of two clamps, and 
the specimen to be identified is 
fastened to the other. When the 
two pieces of metal are brought into 


contact, a lighted indicator regis- 
ters on an easily read _ scale 
whether or not the two pieces are 
of the same chemical analysis. The 
machine is about the size of a small 
cabinet radio, and can be used in 
laboratories, shops, or warehouses. 
The simplicity of its application 
makes it adaptable for use by work- 
ers having no exceptional skill. Any 
inexperienced person can quickly 
learn how to operate the device. 








Metal Plating of Plastics 


A new process by which plastics, 
glass, or any non-conductor can be 
plated with any of the plating met- 
als has been developed by the Preci- 
sion Paper Tube Co., 2023 W. 
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Charleston St., Chicago, 47, Ill. It 
is stated that this metal plating 
is permanent, and will not crack, 
chip, or peel off, even under long 
and severe service. Detailed in- 
formation can be obtained from the 
company mentioned. 





Army-Navy “E” Awards 


The Army-Navy “E” Award has 
been presented or renewed to the 
following concerns in the machine. 
building and allied industries fo; 
excellence in production: 

American Welding Co., subsidiary 
of the American Car & Foundry 
Co., Carbondale, Pa. 

Chambersburg Engineering (Co, 
Chambersburg, Pa. 

Cincinnati Gear Co., Cincinnati, 
Ohio. 

Divine Brothers Co., Utica, N. Y. 

Philadelphia Gear Works, Inc, 
Philadelphia, Pa. 

Reed-Prentice Corporation, Wor. 
cester, Mass. 

Skilsaw, Inc., Chicago, III. 


* * * 


Westinghouse Offers 
Assistance to Other 
War Industries 


As a contribution to the war pro- 
duction program, the Westinghouse 
Electric & Mfg. Co., East Pitts- 
burgh, Pa., has opened a school to 
teach men from other industries a 
cotton belt-splicing technique that 
has already saved thousands of 
dollars worth of time and materials 
in the construction of war equip- 
ment. The use of this technique in 
Westinghouse plants, officials say, 
has increased the efficiency of ma- 
chinery and released war-scarce 
leather and rubber for other uses. 
It also resulted in a saving of 
$12,000 the first year of its opera- 
tion. Even greater savings have 
been realized since. The patented 
method, developed by a_ veteran 
Westinghouse workman, is_ being 
offered without charge to other 
companies for use throughout the 
curation of the war. 


* * * 


War Production Posters 


The Ordnance Department, Pro- 
duction Service Branch, Room 2D- 
381, Pentagon Bldg., Washington, 
D. C., has produced a poster called 
“Production Front Fighters’ Creed.” 
Attractively printed, these posters 
are available in two sizes—17 by 22 
inches and 8 1/2 by 11 inches— 
without cost to war production 
plants. -In requesting posters, be 
sure to state number of posters of 
each size required. 





To obtain additional information on equipment 


described on this page, see lower part of page 210. 
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Method of Using Lathe for 
Graduating Round Stock 


By LEONARD A. KROLL 


The toolmaker or gagemaker 
often finds it necessary to mark a 
round or cylindrical part with ac- 
curately spaced lines similar to 
those on a micrometer barrel. Flat 
surfaces can, of course, be easily 
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Round Bar with Graduations 
Spaced by Lathe Lead-screw 


graduated in a shaper or milling 
machine, using the micrometer dial 
on the feed-screw for spacing. Still 
greater accuracy can be obtained by 
moving or indexing the milling ma- 
chine table by means of the divid- 
ing head and suitable gearing. Set- 
ups based on similar arrangements 
can also be used to graduate round 
work. Setting the lathe compound 
rest at an angle of 90 degrees and 
using the micrometer dial for lon- 
gitudinal feeding or spacing is one 
method of handling this kind of 
work. 

The advantages of the method to 
be described, which was devised by 
the writer, include quick set-up and 
operation time, simplicity, and ac- 
curacy. The lathe used for this 
work is set up the same as for 
threading, the gear ratio between 
the lathe spindle and the thread 
screw depending upon the spacing 


of the graduations. If sub-divisions 
of 1/32 inch gre to be made, the 
proper set-up for cutting 32 threads 
per inch must be used. The tool 
employed to scribe the graduation 
lines is fed in and out at the points 
where lines are to be made, the 
lathe spindle, which carries the 
work, being revolved by hand. An 
indexing gear indicator or lines laid 
out on the chuck or driving plate 
should be used to insure accuracy 
in the length and peripheral posi- 
tion of the graduating lines. The 
lines may be started from the right 
or left end of the piece to be grad- 
uated, depending upon whether the 
lathe is set for cutting a right- 
hand or a left-hand thread. 

It is obvious that the graduations 
will be as accurate as the lead-screw 
of the lathe, which, in most cases, 
will be well within the specified 
tolerance. Of course, the lines cut 
or scribed will be in the form of a 
helix, but the helix angle is usually 
negligible, as indicated by the ac- 
companying illustration, which is 
made to scale. The helix angle de- 
creases as the diameter of the piece 
graduated increases. The angle also 
decreases as the spacing of the 
divisions decreases. 


It has been pointed out that it is 
better to have a woman teach new 
woman employes a job on a machine 
than it is for a man to do it. When 
a man teaches women, they think, 
“T can never do that.” When a 
woman teaches them, they feel, “If 
she can do it, I ought to be able to.” 


New Eye-Protection 
Glass for Welders 


Development of a new glass known 
as “Didymium Noviweld,” which 
protects the eyes of gas welders and 
yet enables them to see welding 
operations from beginning to end, 
has been announced by the Ameri- 
can Optical Co., Southbridge, Mass. 
Previously, the glare of flame-weld- 
ing made it impossible for welders 
to see exactly what they were doing 
—a factor that has materially 
slowed up the welding of military 
planes, ships, tanks, etc. 

In all types of flame-welding, the 
new “Didymium Noviweld” safety 
goggle lenses cut down the high- 
intensity sodium rays of the fluxes. 
Flame workers can thus look right 
through the yellowish cloud of “flux- 
flare,” see the rod and the molten 
area more clearly, and thereby step 
up their efficiency in every phase 
of the welding operation, particu- 
larly in the flame-welding of alumi- 
num and steel. The lenses also pro- 
tect the eyes by absorbing the 
harmful ultra-violet and infra-red 
rays generated during welding. 


# * * 


A New Application of 
Meehanite 


According to information ob- 
tained from the Cooper-Bessemer 
Corporation, Grove City, Pa., Mee- 
hanite iron has replaced brass in 
the production of propeller castings 
in the foundry of this corporation. 
The Meehanite propellers produced 
for U. S. Coast Guard vessels have 
passed rigid inspection and tests. 
By the use of Meehanite, propeller 
costs have been reduced as much as 
50 per cent, in addition to conserv- 
ing brass. 





This self-locking stop - nut, 
developed by the Elastic Stop 
Nut Corporation of America, 
Union, N. J., is designed for 
use in plywood construction. 
The with its red 
cellulose locking collar, is 
locked in a light-weight bas- 
ket having four prongs and 
two feet that are forced into 


stop-nut, 





the wood as the nut descends, 
thus anchoring the basket 
firmly in place. It can be 
plywood of any 
thickness from 1/8 inch up. 
Nuts for 8-32 and 10-32 bolts 


can be interchanged without 


used for 


removing the basket after it 
has been applied. The baskets 
weigh 4 ounces per hundred. 
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* Automatic operation from 
bar stock to finished piece. 





* High speed (and low cost 
per piece). 


* Extreme accuracy. 
* High finish. 
* Easy to operate — safe. 


* 5 cutting tools and 5 at- 
tachments. 








* Modern — to meet your 
present and future pro- 
duction needs. 
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can be told ! 





YES — now the story can be told... . 


Although scores of leading manufacturers have 
been using the Gibbs 375 Automatic Screw Machine 
for some time to turn out amazingly intricate small 
parts in literally hundreds of different shapes .. . 
this is the first time it has ever been advertised! 


In this perfected machine tool is the tailor-made 
answer to any problems you may have in turning 
out small pieces automatically, at high speed, low 
cost, and with only moderately skilled operators. 


Turning ... forming ... drilling .. . reaming 

. threading ... knurling . . . counterboring .. . 
undercutting ... tapping ... slotting . . . spotting 
— the Gibbs Automatic does the whole job for you 
with extreme precision .. . consistently to toler- 
ances of .0002”. 


Built with 5 cutting tools and 5 attachments, the 
Gibbs is a high-speed machine that “walks away” 
from anything you have ever seen. 











Here, then, is a completely modern automatic 
screw machine... actually a postwar machine tool 
NOW! That’s why — if your problem is to turn 
out small intricate parts from bar stock — it will 
pay you to find out how the Gibbs 375 Automatic 
Screw Machine can save you time, labor, and money 
both now and in the postwar period to come. 


GET ALL THE FACTS! 


Write for booklet M-101 de- 
scribing how the Gibbs 375 
may help you solve your small 
parts problems. 


$B. GIBBS & COMPANY 


GEORGE W. BORG CORP., DELAVAN, WIS. 
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Clearing Machine Corporation's New 70-foot High Assembly Plant 


New Clearing Assembly Plant 


The completion of a new assem- 
bly building has substantially in- 
creased the capacity of the Clearing 
Machine Corporation, Chicago, III. 
The new plant is 70 feet high. 
Future expansion has been provided 
for by making the back wall of a 
temporary character. The plant has 
been built specifically for assem- 


bling giant Clearing presses. The 
reinforced concrete floor, 24 inches 
thick, is capable of sustaining a 
load of 1,000,000 pounds as distrib- 
uted over the base of a press. Two 
cranes with capacities of 50 and 
100 tons have been installed. The 
distance from the crane hooks to 
the floor is 50 feet. 


Training Course for Users of 


Carbide Dies 


A special training course for 
users of carbide dies has been or- 
ganized and put into operation at 
the Carboloy plant in Detroit to 
meet the need for trained die-room 
employes. There has been a great 
increase in the use of cemented- 
carbide dies in connection with war 
production. The course is designed 
both for new employes of carbide- 
die users and for more experienced 
die service men. It will serve to 
acquaint the men taking it with the 
vast changes and improvements in 
carbide dies, servicing methods, 
and equipment made during the 
last year. 

Those selected for the course 
should preferably be men who will 
function in key positions in die 
service rooms. These men, in turn, 
can then train other men upon re- 
turning to their plants. All men 


taking the course must be citizens 
The course 


of the United States. 
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is conducted without charge. Fur- 
ther information can be obtained 
from K. R. Beardslee, general sales 
manager, Carboloy Company, Inc., 
Detroit, 32, Mich. 


ok * * 


Brass and Copper for 
Aircraft Manufacturers 


A new program to assist aircraft 
manufacturers in placing brass and 
copper orders has been established 
by the Aircraft Scheduling Unit, 
with the cooperation of the brass 
and copper mills. The new procedure 
is aimed at simplifying the obtain- 
ing of materials. Complete inform- 
ation relating to the program can 
be obtained from Lieutenant Colonel 
A. E. R. Peterka, Materials Distrib- 
ution Branch, Resources Control 
Section, Materiel Command, Steele 
High Bldg., Dayton, Ohio. 


Pressed Metal Institute 


The Pressed Metal Institute was 
recently organized by about sixty 
representatives of sheet and strip 
metal fabricators, rolling mills, and 
metal press manufacturers serving 
the industry. The newly organized 
Institute will cooperate closely with 
Government departments to speed 
up and increase the production of 
war materials, and will also engage 
in research to develop new and ex- 
tended uses for metal stampings in 
the post-war period. In addition to 
its administrative office at 19 W. 
44th St., New York City, the In- 
stitute has established an office in 
the Press Bldg., 14th and F Sts., 
N.W., Washington, D. C. George 
E. Whitlock, president of Mullins 
Mfg. Corporation, Warren, Ohio, is 
president of the Institute. An in- 
formative booklet is available. 


Films Showing the Use 
of Gage-Blocks 


The Savage Tool Co. has brought 
out four 35-millimeter sound slide 
films describing the use of gage- 
blocks. The four films require about 
one and one-half hours for presen- 
tation and cover the following sub- 
jects: The theory of gage-blocks; 
how gage-blocks are used; how 
gage-blocks are made; and the use 
of gage instruments. These films 
are offered for presentation before 
plant executives, foremen, inspec- 
tors, and trade school classes. They 
are lent by .the company free of 
charge for temporary showing or 
can be purchased at cost for per- 
manent use. The films are available 
through the local sales offices of the 
DoAll Co. or directly from the 
Savage Tool Co., Minneapolis, Minn. 


* * 


Production Calculator 


A production calculator consist- 
ing of a chart that simplifies the 
calculations for machining opera- 
tions has been brought out by 
Crobalt, Inc., 1354 N. Main St., 
Ann Arbor, Mich. It will be sup- 
plied to men in the mechanical in- 
dustries without charge. By means 
of this chart, cutting speeds, revolu- 
tions per minute, feeds, cutting 
time, and pieces per hour can be 
found. 
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Variable Speed Unit... 
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REEVES 
Reducer - Type 
TRANSMISSION 













The Reeves Variable Speed Transmission 
—industry’s widely preferred unit for providing 
accurate, instant speed adjustability—is now 
available with built-in, helical-type speed re- 
ducer. 

With this new REEVEs drive, speed adjustabil- 
ity and reduction are secured, without the use of 
other auxiliary speed reducing equipment, and 
the operator of any production machine has a 
wide range of low driving speeds instantly 
available in a single compact unit. 

The Reeves Reducer-Type Transmission is 
offered in two completely enclosed designs— 
horizontal and vertical—each available in many 
different horse power capacities and ranges of 
speed variation. Both designs are highly adapt- 
able and may be mounted in most any position to 
meet individual installation requirements. 

It is easy to equip either design for individual 
motor drive by use of the REEVES adjustable 
motor base, as pictured above, which accommo- 
dates any available motor. Send for full details. 


ee, 





Use head hal “X-ray” view showing how reduction gears are mounted 
a ee ae on the variable speed shaft of the Transmission, this 
REEVES PULLEY COMPANY e COLUMBUS, INDIANA shaft serving as the input shaft for the reducer unit. 





REEVES REEVES SPEED CONTROL 


YARIABLE SPEED TRANSMISSION 
with BUILT-IN REDUCER 









REEVES PULLEY COMPANY © COLUMBUS, INDIANA 

Send copy of 16-page Catalog MTR-432 giving complete engineering information 
on the new REEVES Reducer-Type Transmission. 
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A Record to be 
Proud of 


David A. (Dad) Teeter does not 
even know the meaning of the word 
“absenteeism.” Mr. Teeter, who is 
eighty-four years old and recently 
celebrated his thirty-second anni- 
versary with Mack Trucks, Inc., 
Plainfield, N. J., has an enviable 
record. In the thirty-two years that 
he has been with the company he 
has been late only once. Mr. Teeter 


David A. Teeter, Eighty-four 
Old, Still Active in 
War Production 


Years 


has two grandsons in the Army. 
When the Mack Trucks’ Plainfield 
plant received the Army-Navy “EF,” 
he accepted it in the name of the 
employes. 


* * * 


Protective Coating 
for the Hands 


A new coating that protects the 
hands from the action of cutting 
oils, solvents, fumes, and chemicals 
has been brought out by the Jones 
Medical Laboratories, Inc., 800 
Huron Road, Cleveland, Ohio. This 
product has already been used in 
many industrial plants to prevent 
dermatitis caused by contaminated 
cutting oils. The new coating is 
known as “Neo-Film.” It comes in 
liquid form; when applied, it dries 
rapidly to form an elastic “visible 
glove” that is oilproof and antisep- 
tic, but can be washed off with soap 
and water. 
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Lempco Products 
Twenty-Five Years Old 


Twenty-five years ago, Lempco 
Products, Inc., started in business 
in Cleveland making axle shafts for 
automobiles in a small garage. The 
business was founded by James F. 
Strnad, president of the company, 
and John Y. Blazek, now secretary 
and general plant superintendent. 
The business of the company has 
expanded during the last twenty- 
five years until today it employs 
690 men and women in several fac- 
tories. In addition to the produc- 
tion of war equipment, the com- 
pany today is engaged in the manu- 
facture of various types of machine 
tools and expansion reamers. The 
company was awarded the Army- 
Navy “E” last December. 


* * * 


Cream for Removing 
Paint from Hands 


A non-irritating, non-explosive 
rream, known as “Den-Tex,” devel- 
oped to solve the problem of remov- 
ing paint and lacquer from the 
hands is being manufactured by the 
Dennis Chemical Co., St. Louis, Mo. 

Paints, lacquers, airplane dopes, 
enamels, varnish, resin solutions, 
synthetic adhesives, etc., are said 
to yield readily to this cream. The 
removal of such tenacious and re- 
sistant materials from the’ hands 
in such a manner as to leave the 
pores open and clean and the skin 
soft is accomplished by merely 
working the cream into the ma- 
terial and rinsing with water. 


* * * 


Hot-Finished Seamless 
Steel Tubing 


The substitution of hot-finished 
seamless steel tubing for cold- 
drawn tubing has been  recom- 
mended by the Seamless Steel Tube 
Institute, Gulf Bldg., Pittsburgh, 
Pa., as a means of increasing the 
output of tubing to meet the de- 
mands of essential war needs. This 
recommendation covers the larger 
sizes with heavier walls that are 
often machined, that is, tubing 3 
inches in outside diameter or 
larger. The Seamless Steel Tube 
Institute will assist tube users with 
necessary information. 


Ink for Lay-Out 
Work on Dies 


The DoAll Co., 1215 Thacker St, 
Des Plaines, Ill., has developed a 
new ink for use in precise lay-out 
work on dies, templets, and ma- 
chine parts; for locating high spots 
in scraped machine ways; checking 
gear tooth contacts; and for use in 
fitting precision parts. A feature 
of this product is its quick drying 
property. Under average conditions, 
it will dry with sufficient hardness 
to commence lay-out work one min- 
ute after application. 

It is usually very difficult to affix 
a thin even coat of material on 
ground steel surfaces, because of 
their smoothness and lack of open 
pores. Yet it is claimed that the 
new ink will adhere to such surfaces 
with tenacity. This ink is deep blue 
in color, and provides excellent con- 
trast with scribed lines. It will not 
shrivel, chip, or crack. 


* * 


A Comprehensive 
Employes’ Handbook 


The Lincoln Electric Co., Cleve- 
land, Ohio, has published a 36-page 
handbook for the company’s em- 
ployes, giving detailed information 
on practically all subjects pertain- 
ing to the company and employment 
with the company that a new en- 
ploye might wish to have. Among 
the special features in the hané- 
book are sections dealing with the 
advisory board of employes with 
which company management con- 
fers; the suggestion system; the 
wage system; and the employes 
stock purchase plan. The Lincoln 
Electric Co. will send a copy of this 
handbook to any employer who may 
wish to obtain one. 


* * * 


Gear Business Continues 
to Increase 


The gearing industry, as repre 
sented by the members of the Amel- 
ican Gear Manufacturers Associa 
tion, Empire Bldg., Pittsburgh, Pa, 
announces that the business in 10 
dustrial gearing booked in May, 
1943 — the last month for which 
complete figures are available— 
creased 42.5 per cent, compare 
with April. 
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NEW PLANT 


ALSO FAST DELIVERY ON 
PLAIN FLAT BROACHES 


In Colonial’s new plant are to be found 
greatly increased facilities for the production 
of broaching machines and broaches, particu- 
larly for round and plain flat types. As a result 
we are currently in a position to supply all round 
broaches and plain flat types in a matter of weeks 
instead of months. And this in spite of the fact 
that Colonial's total volume of broaches is vastly 
greater than ever before and quality still higher. 
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Gruvaching Machines Breuvaches-Whoaching Equipment 
@ DETROIT.....U.S. A. 
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of the Tudustry 


Canada 


Frep J. Woop has been appointed 
district manager of the Jessop Steel 
Co., Ltd., 530 Front St. W., Toronto, 
Canada. Born and educated in Canada, 
Mr. Wood, for the last twelve years, 
has lived in Detroit, Mich., where, in 
1942, he joined the Jessop Steel Co.’s 
office there. 


California 


ALVIN “DutTCcH” ZWERNEMAN, Vice- 
president of the Axelson Mfg. Co., Los 
Angeles, Calif., is severing his asso- 
ciation of twenty years with the com- 
pany to become connected with the 
Petroleum Administration for War in 
Washington, D. C., under the leader- 
ship of Frank A. Warts, Director of 
Materiel. Mr. Zwerneman will have 
the title of Special Assistant to the 
Director of Materiel, and he will rep- 
resent the petroleum equipment manu- 
facturers and suppliers. His work will 
have to do with coordinating raw ma- 
terial sources for manufacturers of 
petroleum industry equipment. Mr. 
Zwerneman’s position with the Axel- 
son Mfg. Co. will be filled by Ken S. 
RAMEY, who will act as temporary 
California sales manager. Mr. Ramey 
has also been connected with the 
Axelson organization for over twenty 
years. His headquarters will be at the 
Los Angeles plant. 


Colorado. and Washington 


BARBER-COLMAN Co., Rockford, IIl., 
has appointed the Epwin C. ANDERSON 
Co., 1863 Wazee St., Denver, 2, Colo., 
distributor for the temperature control 
Uni-Flo products of the company in the 
states of Colorado, Wyoming, and 
part of Nebraska. 


H. B. Hopains, application engineer 
for the Westinghouse Electric & Mfg. 
Co. in the Spokane, Wash., area since 
1935, has been named manager of the 
Spokane office of the company. 


Illinois 


Domestic INpusrtRigs, INc., Chicago, 
Ill., has purchased the thirty-three-year 
old Siewek Tool Co., Ferndale, Mich., 
manufacturer of cutting tools. Two 
affiliated companies—the Siewek Tool 
& Engineering Co., Hartford, Conn., 
and the Progressive Tool & Cutter Co., 
Ferndale, Mich.—were included: in the 
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acquisition. The Siewek Tool Co. and 
the Progressive Tool & Cutter Co. will 
hereafter be operated as the Siewek 
Tool Division of Domestic Industries, 
Inc. The Siewek Tool & Engineering 
Co. will operate as the Siewek Engi- 
neering Division. STEPHEN I. MESZAROS 
is general manager of both divisions, 
and N. J. Horr will continue as man- 
ager of the Engineering Division. 
Domestic Industries, Inc., also recently 
acquired the Service Caster & TRUCK 
Co., of Albion, Mich., and its affiliates. 


JosepH L. Murxuin has been ap- 
pointed general superintendent of foun- 
dries for the American Manganese 
Steel Division of the American Brake 
Shoe Co., Chicago Heights, Il]. He was 
previously works manager of the New 
Castle, Del., plant. W. F. Kerry, plant 
superintendent at New Castle, will suc- 
ceed Mr. Mullin as works manager of 
that plant. 


GRAND SPECIALTIES Co., Grand Ave. 
at Troy, Chicago, Ill., was presented 
with the Production Award on July 3 
by the Chicago Ordnance District of 
the United States Army. Following the 
award ceremonies, a buffet luncheon 
was served in celebration of the dedica- 
tion of the company’s new factory 
building and offices. 


JAcK ZIMMER has been elected vice- 
president of the Edward Katzinger Co., 
1949 N. Cicero Ave., Chicago, Ill. Mr. 
Zimmer became connected with the 
company in 1932 as tool-room foreman, 
and has been chief engineer for several 
years. 


Linpsay & LInpsAy, manufacturers 
of cabinets, housings, truck bodies, and 
other metal structures, have moved to 
new and larger quarters at 4825 S. 
Rockwell St., Chicago, II]. 


Indiana 


K. L. CricKMAN, manager of the 
Indianapolis branch of the Carpenter 


* Steel Co., has been appointed regional 


manager of the southwestern area. His 
headquarters will continue to be in 
Indianapolis. C. H. Harton has been 
made assistant branch manager of the 
Indianapolis territory. 


Freppric I. LAcKENs, advertising 
manager of the Hays Corporation, 
Michigan City, Ind., manufacturer of 
combustion instruments and control, 
has been elected president of the 
National Industrial Advertisers Asso- 
ciation, Inc. 


Michigan 


JOHN TJAARDA & ASSOCIATES, 817-818 
Fisher Bldg., Detroit, 2, Mich., indus- 
trial designing engineers, have made 
arrangements with the AccuRATE En- 
GINEERING Co., 5248 N. Clark St., Chi- 
cago, to handle their engineering work 
in connection with the development of 
the company’s home appliances, special 


machinery, and other’ engineering 
projects. In July MaAcnINeEry, page 
246, it was incorrectly stated that 


John Tjaarda had become associated 
with the Accurate Engineering Co. 


CHARLES E. SORENSEN, Vice-president 
of the Ford Motor Co., Detroit, Mich., 
has been appointed a member of the 
board of directors of the Automotive 
Council for War Production, taking 
over the post left vacant by the death 
of Edsel B. Ford, who served continu- 
ously since the formation of the Auto- 
motive Council a year and a half ago. 


C. W. Morris Co., manufacturer of 
accessories for the aircraft industry, 
has removed to 10628 Cloverdale Ave., 
Detroit, 4, Mich., where larger facil- 
ities are available. 


New England 


J. W. PeckuHAm has been appointed 
manager of the development and de- 
sign engineering department for the 
Bristol Co., Waterbury, Conn., manu- 





J. W. Peckham, Manager of the 


Development 


and Design Engi- 
Bristol Co. 


neering Department, 

















A “MICHIGAN - aves GEAR 


You can take hours in putting a beautiful polish on an inac- 


curate gear-but it won't make that gear any more accurate. 


The best test for gear quality-and that means gear life-is 
not how pretty it looks but HOW QUIET-accurate-it is. 


And the fact is that ‘MICHIGAN’ SHAVED GEARS ARE 
QUIETER even though you need less time, less equipment, 
less skill, and less money to finish a gear to the desired 
accuracy on a Michigan than by any other method. 


Ask for the new Gear Finishing Manual #GF-43 


MICHIGAN TOOL COMPANY 


US. BONDS 


G9 7171 E. MCNICHOLS ROAD... DETROIT, U. S. A. 
MACHINERY, August, 1943—249 











E. Nuber, Newly Appointed 


Manager of Pacific Coast 
Branch of Bristol Co. 


facturer of automatic control and re- 
cording instruments. Mr. Peckham 
was previously Pacific Coast district 
manager, in charge of the com- 
pany’s San Francisco, Seattle, and 
Los Angeles offices, and the San Fran- 
cisco branch factory. He will make his 
headquarters in Waterbury, Conn. E. 
NuBer will take Mr. Peckham’s place 
as manager of the Pacific Coast branch 
offices and factory, with headquarters 
at 40 Berry St., San Francisco, Calif. 
He was previously manager of the 
Akron branch office and factory. 


WARREN D. ANDERSON, for over five 
years a member of the engineering 
staff of the Norma-Hoffmann Bearings 
Corporation, Stamford, Conn., has been 
made assistant to the chief engineer. 
FraNK L. Wricut, for over eleven 
years chief metallurgist of the com- 
pany, has been advanced to the posi- 
tion of manager of research. 


OLIVER W. BONNAFE, research engi- 
neer of the Lapointe Machine Tool Co., 
Hudson, Mass., has been awarded the 
National Metal Trades Association 
medal for his development of the auto- 
matic broach rifling machine. Mr. 
Bonnafe was born in Canada, and has 
been associated with the Lapointe Ma- 
chine Tool Co. since 1919. The machine 
developed by Mr. Bonnafe has speeded 
up production of war material to a 
remarkable extent, since it does in one 
minute what previously required two 
hours to accomplish. 


ALBERT A. BERTRAND has been ap- 
pointed superintendent of night oper- 
ations at the East Springfield, Mass., 
plant of the Westinghouse Electric & 
Mfg. Co. Mr. Bertrand has been gen- 
eral foreman of the war products de- 
partment of the Springfield plant since 
April, 1942. 
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FREDERICK W. McINTYRE, vice-pres- 
ident and general manager of the 
Reed-Prentice Corporation, Worcester, 
Mass., has returned to this country to 
resume active management of the com- 
pany after spending three months in 
Australia as a machine tool consultant 
for the U. S. Lend-Lease Mission. 


H. B. JAMESON has been appointed 
division manager in the New England 
territory of the Aro Equipment Cor- 
poration, with headquarters at 52 
Harvard Ave., Allston District, Boston, 
Mass. 


New York 


Sam Tour & Co., Inc., with main 
offices at 65 Pine St., New York City, 
are now operating the metallurgical 
laboratories at 45 Fulton St. that were 
established by Sam Tour during the 
fourteen years that he was vice-pres- 
ident and chemical and metallurgical 
engineer in charge of the engineering 
departments of Lucius Pitkin, Inc. 
The latter firm will continue as anal- 
ysts, assayers, chemists, and consul- 
tants to the mining and metallurgical 
industries, and will retain its head- 
quarters in the Pitkin Bldg., 47 Fulton 
St., New York City. 


WILLIAM P. WoopsipE has resigned 
as vice-president in charge of research 
of the Climax Molybdenum Co., New 
York City. Mr. Woodside has been 
active for the last fifty years in the 
steel industry. He joined the Climax 
Molybdenum Co. in 1926, and became 
director of research in 1931. Arvin J. 
HeErRzI1IG will take over Mr. Woodside’s 
research duties, while still retaining 


° 
Oliver W. Bonnafe, 
Research Engineer 
of the Lapointe 
Machine Tool Co., 
Who was Recently 
Awarded a Medal 
by the National 
Metal Trades As- 
sociation for his 
Development __ of 
the Automatic 
Broach Rifling 
Machine 


William P. Woodside, Vice- 


president, Climax Molyb- 
denum Co., whose Resigna- 
tion has been Announced 


his position as chief metallurgist. Mr. 
Herzig has been with the company 
since 1931. 


GEORGE M. WILLIAMS has joined the 
Curtiss-Wright Corporation in the ¢a- 
pacity of vice-president and will assist 
the president in an executive capacity. 
He will make his headquarters in the 
executive offices of the corporation at 
30 Rockefeller Plaza, New York City. 
Mr. Williams was formerly assistant 
to the chairman of the board of the 
Consolidated-Vultee Aircraft Corpn. 


HENRY K. Breese has 
works manager of the 


been made 
Wales-Strippit 
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WANT TO PREVENT RUST? 


Some technical information of great importance 


to all interested in anti-corrosion coatings 


Back IN 1932, Quaker made some “rustproofing 
gis and greases” as did several other concerns in 
the country. These products were usually mineral 
products of varied viscosities, some of which con- 
tained chromate. They worked pretty well, but just 
how well no one really knew. 


Protecting Aircraft Parts a Serious Problem 

Then, one of the large aircraft engine manufac- 
turers got into serious trouble, as precision parts 
rusted on the production line and finished motors 
shipped to distant points arrived in a deplorable 


condition due to severe corrosion. 


After a preliminary survey by a Quaker Process 
Engineer, our research laboratory went on the job. 
The first thing, obviously, was to set up a method 
that wou'd accurately and effectively measure the 
value of a rust preventive coating. Salt sprays 
had been used in the past but they did not give an 
accurate measure of what was wanted. Even salt 
spray tests varied widely. 


New Product Developed 

So, in 1982 Quaker built one of the first, if not 
the first, humidity cabinets designed specifically to 
measure semi-permanent rust preventive coatings 
of an oil or grease type. For the first time one could 
accurately compare various “‘slushing mediums” 
and measure their value under humid conditions 
at varying temperatures. 


Thus a revolutionary type product was developed 
and the problem was solved for the aircraft 
engine manufacturer. A line of Quaker Fer- 
rocotes was born that has a wide acceptance 
among the aircraft and affiliated industries. 





Accurate Measuring Technique 


But probably more important, a laboratory tech- 
nique was developed over the next ten years which 
has enabled the Quaker organization to develop 
better and better rust preventives. Today, rust 
preventives are measured in new type humidity 
cabinets that maintain a constant flow of moist air 
at a temperature of 120 deg. Fahr. throughout the 
cabinet. Thus, test results are reproducible time 
and time again and are definitely tied in with 


actual conditions met in the field, 


However, preventing rust isn’t the only thing 
that must be measured in a good anti-corrosion 
coating. Cleanability in solvent or alkali as well as 
the type of film left on the metal after long stand- 


ing are of tremendous importance. 


“Ideal’’ Rustproofing 

Today, the best type of Quaker Ferrocote gives 
maximum results when applied at room tempera- 
ture in a liquid form. The resultart coating is a 
dry, wax-like film. This does not soak into paper 
and containers nor run away at high tempera- 
tures. It stays where itis put, leaving a rustproofed 
piece that is really rustproof. It is clean to handle 
and can be inspected and even “‘miked” through 


the film and can be readily removed, if desired. 


Quaker Process Engineers are thoroughly trained 
in the methods and materials necessary to give 
maximum rustproofing results. Their experience 
and Quaker Ferrocotes can be admirably applied 
to precision parts, shells, guns, automotive prod- 


ucts or any other metal object. 
You may profit considerably by discuss- 
ing your corrosion problems. There’s no 


obligation. Just write or wire. 


QUAKER CHEMICAL PRODUCTS CORP. 


CONSHOHOCKEN, PA. 


OTHER PLANTS: CHICAGO AND DETROIT—WAREHOUSE STOCKS IN PRINCIPAL INDUSTRIAL CENTERS 


a 





MACHINERY, August, 1943—251 





Corporation, Nortn ‘Tonawanda, N. Y., 
manufacturer of punching and notch- 
ing equipment. He was previously 
chief plant engineer for plants and ad- 
viser to the works manager of the 
Brewster Aeronautical Corporation, 
and has had wide experience in the 
automobile building field. 


New Jersey 


H. B. Harrison has been appointed 
general sales manager of the Ferracute 
Machine Co., Bridgeton, N. J., builder 
of power presses. Mr. Harrison was 





H. B. Harrison, 
Sales 


New General 
Manager of 


Machine Co. 


Ferracute 


previously associated with the Bucyrus 
Co. of Milwaukee, Wis., as sales engi- 
neer. Prior to that he was general 
manager and part owner of the J. R. 
Hample Co., also of Milwaukee. 


Frank H. SuHaw, president of the 
Shaw Insulator Co., Irvington, N. J., 
has been given the John Wesley Hyatt 
Award for outstanding achievement in 
the plastics industry. He received the 
award for having developed and per- 
fected the transfer molding of thermo- 
setting plastics, without which the pro- 
duction of many intricate and delicate 
plastic parts for war and industrial 
equipment would have been impossible. 


MANHATTAN RUBBER Mrc. DIVISION 
OF RAYBESTOS-MANHATTAN, INC., Pas- 
saic, N. J., has been awarded for the 
third consecutive year the first prize 
for the best business paper advertising 
campaign by the National Advertising 
Agency Network. The company also 
received second award in the Employe 
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‘tory of the 


Relations section. The theme of the 
winning campaign was conservation of 
mechanical rubber products. 


Ohio 


Mosito MAcHINERY Co., Cleveland, 
Ohio, designer and builder of special 
machinery, recently held a demonstra- 
tion of a new and complete welding- 
rod processing plant, previous to the 
plant’s being shipped to a foreign gov- 
ernment to speed allied war produc- 
tion. The plant was on exhibition for 
a period of ten days, and was run com- 
pletely each day during the show. 


WALLACE W. LEIPNER has been ap- 
pointed acting chief engineer of the 
American Welding & Mfg. Co., War- 
ren, Ohio. He joined the company in 
1941 as assistant to the vice-president 
in charge of engineering. VERNE 
WILDMAN has been promoted to the 
position of assistant superintendent of 
the company. He was previously gen- 
eral foreman of the machining depart- 
ment. 


J. S. Lonapon, sales manager, and 
Frank J. Scuwas, factory equipment 
manager, of Lempco Products, Inc., 


Bedford, Ohio, have been elected vice- 
presidents of the organization. Mr. 
Longdon has been connected with the 
Lempco organization for ten years, 
and Mr. Schwab for fifteen years. 


JAMES G. GAMMEL, formerly indus- 
trial brush representative of Osborn 
Mfg. Co. in the New England territory, 
has been promoted to the position of 
technical assistant in brush engineer- 
ing service at the home office and fac- 


company in Cleveland, 
Ohio. 
BEvis MACHINE Co., Middletown, 


Ohio, was recently presented with the 
Maritime “M” Award for outstanding 
achievement in the production of 
propulsion shafts for Liberty ships 
and other heavy marine equipment. 


Dewey C. Harvey has been promoted 
to the post of chief plant engineer of 
the Osborn Mfg. Co., Cleveland, Ohio, 
manufacturer of industrial brushes 
and foundry molding machines. 


C. B. Coox has been appointed vice- 
president in charge of advertising, 
sales promotion, and export sales for 
the Elwell-Parker Electric Co., Cleve- 
land, Ohio. 


Pennsylvania and Maryland 


Jessop STEEL Co., Washington, Pa., 
announces the addition of a new tech- 
nical sales staff specializing in in- 
JOHN R. 
metallurgical sales engi- 


dividual classes of materials. 
HARBAUGH, 












neer, will deal chiefly with the metg]. 
lurgy involved in special applicationy 
of alloy tool and die steels. H, B, 
Dovucuty, assistant general sales map- 
ager, will specialize in high-speed too] 
steels. R. P. J. McCarty has been 
appointed stainless steel representa. 
tive for the New England, New York, 
Buffalo, and Philadelphia territories, 
W. E. WiLson will specialize in stain- 
less steel. JOHN WALKER has been ge. 
lected to serve as special composite 
steel representative. E. H. Dav wil] 
serve as special sheet and plate repre. 
sentative, exclusive of solid stainless 
and stainless-clad steels. 


DEAN Harvey, materials engineer 
with the Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., was elected 
president of the American Society for 
Testing Materials at the recent annual 
meeting in Pittsburgh, to serve a one- 
year term. Mr. Harvey has been vice- 
president of the society for the last 
two years, and succeeds H. J. Batr as 
president. JoHN R. TOWNSEND, mate- 
rial standards engineer for the Bell 
Telephone Laboratories, Inc., New 
York City, was elected vice-president. 


GeorGE M. MuscHAMP has _ been 
elected vice-president in charge of en- 
gineering, and PauL L. GoLpstroum 
vice-president in charge of production 
of the Brown Instrument Co., Phila- 
delphia, Pa. Mr. Muschamp has been 
with the organization for twelve years, 
and has been in charge of engineering 
for the last three years. Mr. Gold- 
strohm has been with the company 
twenty years, and has been assistant 
general manager for two years. 


C. T. HANSEN & Co., for twelve years 
representatives in Detroit, Mich., of 
the Lukens Steel Co. and subsidiaries, 
Coatesville, Pa., have been appointed 


Pacific coast sales representatives, 
with offices at 530 W. 6th St., Los 
Angeles, 14, Calif.; 235 Montgomery 


St., San Francisco, 4, Calif.; and 1319 
Second Ave., Seattle, 1, Wash. 


H. K. Porter Co., Inc., Pittsburgh, 
Pa., has purchased the Quimby Pump 
Co., with plants at Newark and New 
Brunswick, N. J. The Quimby plants, 
which manufacture a full line of 
pumps, including screw, centrifugal 
and rotex types used in industry, will 
be operated as divisions of the H. K. 
Porter Co. 


Epcar S. Hurron has been elected 
treasurer of the Chambersburg Engi- 
neering Co., Chambersburg, Pa., man- 
ufacturer of forging and _ pressing 
equipment, succeeding S. L. PETERMAN, 
Jr., who has resigned. Mr. Hutton was 


formerly with Clarke-Harrison, Inc., 
Philadelphia, Pa. 
HOMESTEAD VALVE Merc. Co., INC. 


Coraopolis, Pa., and its employes have 
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with Vard precision Plug Gages 


? 2 If you are manufacturing or are assembling 
_ units in which there are pipe connections threaded 
to the Army-Navy Specification, AN-GGG-P-363, 
you will need accurate pipe plug gages. 

These VARD Pipe Plug Gages will quickly 
check the Major and Minor Diameter of internal 
threads, the thread form and truncation as well 
as lead and minimum length of threading. 

VARD Pipe Plug Gages are made to American 
Gage Design standards and the Army-Navy Spe- 
cification. They may be obtained in a full range 
of sizes 1/16th-inch to 6-inches diameter. All 
VARD Pipe Gages are made of selected tool steel, 
hardened, ground and finished to the specified 
tolerances. 


™VaRD INC. 


PASADENA, CALIFORNIA, U.S.A. 
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again been honored by the U. S. Mar- 
itime Commission in being awarded a 
gold star for its Maritime “M” pen- 
nant, signifying continued outstanding 
achievement in the production of vital 
war products. 


R. W. GEMMELL has been named 
manager of the Aviation Section, In- 
dustry Engineering Department, of the 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. W. A. MECHESNEY 
has been made manager of the Avia- 
tion Section under the Industrial De- 
partment. 


Joun W. Tuompeson, for the last four 
years Cleveland district representative 
of the Carpenter Steel Co., has been 
appointed assistant manager of alloy 
steel sales. Mr. Thompson is now lo- 
cated in the company’s general offices 
at Reading, Pa. 


Aik ReEpucTION Co., 60 E. 42nd St., 
New York City, has been awarded the 
Maritime “M” award by the United 
States Maritime Commission. The 
award was made on July 17 at the 
Air Reduction Oxygen Plant, Beth- 
lehem, Pa. 


KELLEr? AUTOGIRO CORPORATION, Phila- 
delphia, 43, Pa., has resumed its orig- 
inal name of the KeELierr Arrcrarr 
CORPORATION aS being more expressive 
of the diversity of activities of the 
organization. 


Rosnerrt N. YAres has been appointed 
sales manager of the Erie Foundry 
Co., Erie, Pa. He has served in the 
sales department of this concern for 
several years. 


Vicror H. Mantz has been appointed 
assistant to the secretary and treas- 
urer of the Allegheny Ludlum Steel 
Corporation, Brackenridge, Pa. 


E. A. Korruer, works manager of 
the Koppers Co., American Hammered 
Piston Ring Division, Baltimore, Md., 
has been made technical assistant to 
ALLEN W. Morton, vice-president and 
general manager of the division. 
EpGar S. FREEMAN, Jr., assistant sales 
manager, will take over Mr. Koether’s 
duties as works manager. 


There is... a general feeling that 
widespread unemployment and want 
are not inevitable conditions.... The 
lesson of the present war should be 
that our economic and_ industrial 
mechanisms can be so used as to 
maintain our productivity far above 
the pre-war levels, to provide employ- 
ment for all who want to work, and 
to avoid violent fluctuations in busi- 
ness activity—Stevenson, Jordan €& 
Harrison, Inc. 
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William E. Sykes 


William E. Sykes, well-known author- 
ity on gears, and inventor of the Sykes 
continuous-tooth herringbone gear and 
the Sykes gear generating machine, 
died on June 19 in England. Mr. Sykes 
was formerly associated with the 
Farrel-Birmingham Co. at its Buffalo 
plant, but for the last six years had 
been in England operating his own 
plants under the name of W. E. Sykes, 
Ltd. 

Mr. Sykes was born in England and 
received his technical education at 
Leeds University. After graduating 
from Leeds, he spent five years in 
acquiring a knowledge of practical 
engineering and manufacture in one of 
the world’s largest gear plants. During 
that period, he worked in all the de- 
partments of the business, but special- 
ized in engineering and research. In 
1908, he was appointed factory man- 
ager of another large gear plant in 
England, and subsequently was pro- 
moted to the position of chief engineer 
and general manager. His experience 
in these positions covered a period of 
fourteen years, during which he de- 
signed and supervised the manufacture 
of a great quantity of new machinery 
and equipment. 

In 1923, he joined the Farrel-Birm- 
ingham Co., who acquired the Amer- 
ican rights to the Sykes process of 
gear generation. At the company’s 
Buffalo plant, his entire efforts were 
devoted to the development of the 
Sykes gear machine and to promoting 
the use of the machine and the Sykes 
continuous-tooth herringbone gear. 

As an inventor Mr. Sykes was not- 
ably successful. Over one hundred 


patents were issued to him. His dis- 


coveries in kinematics aroused consid- 
erable interest in the scientific world 
His original one-tooth pinion mode! 
has received world-wide attention. The 
original has been deposited in the 
British Museum and replicas of it in 
national museums of many other coun 
tries. He was the author of numerou 
technical papers which were presented 
before many engineering societies and 
widely published. In 1934 Mr. Sykes 
was awarded the Edward Longstreth 
Medal by the Franklin Institute of the 
state of Pennsylvania, in recognition 
of his accomplishments in the field of 
gear design, manufacture, and appli- 
cation. 

Some years ago, while still in this 
country, Mr. Sykes organized a com- 
pany in England to manufacture Sykes 
gear-cutting equipment. This business 
rapidly grew into a successful enter- 
prise, and in 1937, Mr. Sykes returned 
to England to devote his entire time 
to operating it. However, he retained 
a connection with the Farrel-Birming- 
ham Co. as consulting engineer. 

The war brought heavy demands 
upon the company and Mr. Sykes per- 
sonally, and the strain resulted in an 
impairment of his health. With the 
hope that a rest would enable him to 
regain his health, he retired from 
active direction of his business, but 
the end came about three weeks later. 
He is survived by his wife. 


Zechariah Chafee 


Zechariah Chafee, president of Build- 
ers Iron Foundry, Inc., Providence, 
R. I., for more than forty years, died 
on July 8 at his home in Taunton, 
Mass., aged eighty-four years. Mr. 
Chafee was a graduate of Brown Uni- 
versity, class of 1880, and had been 
very active in the affairs of the uni- 
versity for more than sixty years. In 
1927, he was elected a permanent 
trustee and member of the board of 
fellows. 

He was born in Providence on Aprii 
29, 1859. Upon graduation from col- 
lege, he entered his father’s business 
—the Builders Iron Foundry. In 1889, 
upon the death of his father, he be- 
came president of the company, an 
office he held until his death. Through- 
out his long business career, he 
endeavored to make his business a 
constructive force in the community 
and to serve faithfully all connected 
with it, whether as stockholders, cus- 
tomers, suppliers, or employes. He 
took especial pride in the steadiness of 
employment furnished by his company 
and in the manner in which it changed 
its lines of manufacture to conform 
with changing conditions. 

In addition to his activities in his 
own business, Mr. Chafee was con- 
nected with the Brown & Sharpe Mfg. 
Co. from 1887 to 1897, at one time be- 
ing secretary of the company, and was 
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AIRCRAFT BUILDERS CHOOSE OLIVERS 


FOR SPECIAL TOOLING ON 
PROPELLER PRODUCTION 


= / Ad : THE OLIVER TEMPLATE 
—_—— 7 oy TOOL BIT GRINDER 








It is no mere chance that the Oliver Template 
Tool Bit Grinder is being widely utilized by air- 
craft builders to assure the maximum efficiency 
of cutting tools employed in the intricate ma- 
chining of Airplane Propellers. Work on these 
precision parts calls for cutting tools to be kept 
at peak performance—keen, accurate, free-cut- 
ting. And more and more aircraft producers are 
finding the Oliver Template Tool Bit Grinder the 
solution to this problem. 


By means of a master template, this Oliver 
Grinder can produce, rapidly and accurately, 
the correct contour of any single-point tool, 
giving correct top rake, accurate clearances 
and sharp cutting edges. Oliver built-in pre- 
cision assures correct, uniform results even with 
comparatively unskilled operators. 


Investigate the advantages of the Oliver Tem- 
plate Tool Bit Grinder for keeping your tool 
bits and forged tools in top condition for high 
production on whatever type of vital war jobs 
you are turning out! 


OLIVER INSTRUMENT COMPANY 
1410 E. Maumee Street, Adrian, Michigan 
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also interested for many years in the 
Barstow Stove Co. He brought the 
Venturi meter manufacture to Provi- 
dence and built up the grinding ma- 
chine line sold under the name of the 
Diamond Machine Co. For three years 
he served as director of the old Bank 
of America, and had also served as 
director of the Mechanics Savings 
Bank, Industrial Trust Co., First 
National Bank, and Union Trust Co., 
of Providence. He took an active part 
in the civic and charitable work of his 
community. 

Mr. Chafee was married on February 
10, 1885, to Mary Dexter Sharpe, who 
died in 1934. They had four sons and 
two daughters. 


Coming Events 


SEPTEMBER 30-OcToBER 2—Aircraft 
Engineering and Production Meeting 


of the Sociery or AUTOMOTIVE ENGTI- 
NEERS at the Biltmore Hotel, Los 
Angeles, Calif. John A. C. Warner, 


secretary and general manager, 29 W. 
39th St., New York City. 


OcroBeR 18-21—Twenty-fourth annual 
meeting of the AMERICAN WELDING So- 
CIETY at the Hotel Morrison, Chicago, 
Ill. For further information, address 
the American Welding Society, 33 W. 
39th St., New York City. 


OcToBER 18-22— Annual meeting of 
the AMERICAN Socrery ror METALS at 
the Palmer House, Chicago, IIl., in 
conjunction with the twenty-fifth an- 
nual National Metal Congress. W. H. 
Eisenman, national secretary, Amer- 
ican Society for Metals, 7301 Euclid 
Ave., Cleveland, 3, Ohio. 


DECEMBER 6-11—NINETEENTH EXpPposI- 
TION OF CHEMICAL INDUSTRIES at the 
Madison Square Garden, New York 
City. For further information, address 
International Exposition Co., 480 Lex- 
ington Ave., New York City. 


JANUARY 10-14, 1944— Annual meet- 
ing and engineering display of the 
Society oF AUTOMOTIVE ENGINEERS at 
the Book Cadillac Hotel, Detroit, Mich. 
John A. C. Warner, secretary and gen- 
eral manager, 29 W. 39th St., New 
York City. 


* * * 


You cannot strengthen the weak by 
weakening the strong, nor can you 
help small men by tearing down big 
men. The future, like the past, must 
be built by men with the courage of 
pioneers. 
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New Gooks aud Publications 


INDUSTRIAL RAvIoLOoGy — X-RAYS AND 
GAMMA Rays. By Ancel St. John 
and Herbert R. Isenburger. 298 
pages, 6 by 9 inches; 103 illustra- 
tions and diagrams. Published by 
John Wiley & Sons, Inec., 440 
Fourth Ave., New York City. 
Price, $4. 

This is the second edition of a book 
originally published in 1934. An urgent 
need for bringing this material up to 
date prompted the present revision. 
The title of the book was also changed 
from “Industrial Radiography” to “In- 
dustrial Radiology” to indicate the fact 
that visual inspection of materials has 
now become an accomplished fact. The 
term “radiology” includes both radi- 
ography and fluoroscopy. It has been 
the purpose, in preparing this book, 
to present the practical aspects of 
industrial radiology in a form and 
language that can be understood by 
students, laymen, and engineers who 
desire to obtain some useful knowledge 
of the basic theories involved. No 
attempt has been made to produce a 
scientific treatise or a comprehensive 
work covering all present theory. The 
revised edition contains much new 
material on equipment and accessories, 
and describes the latest developments 
and improvements in tools and tech- 
nique. 


FUNDAMENTALS OF ELECTRICITY FOR 
THOSE PREPARING FOR WAR SERVICE. 
By Wynne L. McDougal, Richard 
R. Ranson, and Carl H. Dunlap. 
388 pages, 514% by 8% inches. Pub- 
lished by the American Technical 
Society, Drexel Ave. at 58th St., 
Chicago, Ill. Price, $2. 


This textbook has been prepared as 
a primary course in the fundamentals 
of electricity and its applications. A 
comprehensive idea of the contents of 
the book is best furnished by listing 
the various chapter headings: Elec- 
tricity and Magnetism; Electron 
Theory; Elementary Circuits; Primary 
and Storage Batteries; Ohm’s Law; 
Series and Parallel Circuits; Direct- 
Current Meters; Alternating-Current 
Meters; Measurement of Resistance; 
Electrical Power Measurements; In- 
duced Currents; Principles of a Gen- 
erator; Types of Direct-Current 
Motors; Electrical Symbols; Abbrevi- 
ations Used on Controller Diagrams; 
Dictionary of Electrical Terms; 
Tables; and Electrical Formulas. 


MECHANICAL WorLD YEAR Book (1943). 
260 pages, 4 by 6 inches. Published 
by Emmott & Co., Ltd., 78 Palatine 
Road, Manchester, 
Price, 2/6. 


20, England. 


This is the fifty-sixth year of publi- 
cation of this little handbook on me. 
chanical engineering. In the 1943 
edition, a new section has been added 
on light metals and alloys, owing to 
the important part these materials 
play in modern warfare and the stimu- 
lus given to their development by the 
pressure of wartime conditions. In 
view of the importance also of press 
work, this section of the book has been 
revised, largely rewritten, and en- 
larged. Another timely section of the 
book is that dealing with the selection 
and substitution of processes. Useful 
information on die-casting and on plas- 
tics is also to be found in this section. 
The remainder of the volume has been 
revised, and recent data are included 
in the tables of speeds and feeds of 
certain types of cutting tools. 


METALWORK TECHNOLOGY AND PRACTICE. 
By Oswald A. Ludwig. 397 pages, 
8 by 10% inches; 662 illustrations. 
Published by McKnight & Mce- 
Knight, 109 W. Market St., Bloom- 
ington, Ill. Price, $4. 

This manual comprises an introduc- 
tory course to the metal trades. It 
describes the tools, materials, and op- 
erations common to many metal-work- 
ing occupations, including all machine 
shop trades, automotive and aeronauti- 
cal work, metal patternmaking, foundry 
work, sheet-metal trades, metal-build- 
ing trades, ornamental metal work, 
electrical trades, and all industrial 
manufacturing. It covers hand tools; 
bench work and power saws; metals; 
care of equipment; drill press work; 


threads, dies and taps; assembling; 
sheet-metal work; art metal work; 
forging; casting; tool sharpening; 
metal finishing; inspecting; lathe 


work; and metal spinning. 


A.S.T.M. STANDARDS ON COPPER AND 
Coprper ALLoys. 385 pages, 6 by 
9 inches. Published by the Amer- 
ican Society for Testing Materials, 
260 S. Broad St., Philadelphia, Pa. 
Price, $2.25. 

This book gives all A.S.T.M. stand- 
ards on copper and copper alloys, cov- 
ering cast and wrought material, alloys 
used for electrical conductors, and non- 
ferrous metals used in copper alloys. 
More than eighty-five standards are 
included. These specifications are 
widely used throughout industry and 
by the Government in connection with 
the war effort. An important feature 
of the publication consists of emer- 
gency alternate provisions and emer- 
gency specifications to aid in expedit- 
ing procurement. Another valuable 
feature is the section on standard test 
procedures. 
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KENNAMILLING, variously called 
“Hyper-milling” or “Super-milling”, was 
begun when this simple cutter began to 
skid chips from hard aircraft steel. 

Until 1940 the milling of steel was 
confined to the slower, high speed steel 
cutting tools. With the introduction of 
KENNAMETAL, however, with its in- 
herent transverse rupture strength and 
non-galling properties, efficient milling 
of steel became possible. The strength 
and hardness of KENNAMETAL steel- 
cutting carbides now have been com- 
bined with the rugged Meehanite bodies 
of GRAYSON milling cutters to form 
the GRAYSON-KENNAMETAL shock- 
resistant milling cutters, designed for 
maximum production on milling opera- 
tions on all metals. 







amilline 


The cutter illustrated—with only one 
cutting tool— replaced an eight-flute 
high speed steel mill, stepped up the 
cutting speed from 80 rpm to 323 rpm, 
and increased the table feed per minute 
from 2" to 3-12". 

This single KENNAMETAL cutter 
produced as many pieces per grind as 
the eight-flute high speed steel mill, but 
in only one-seventh the time. During 
the job, even more time was saved on 
grinding than on cutting. 

KENNAMETAL milling cutters, like 
KENNAMETAL boring and turning 
tools, produce more finished parts per 
machine per day. 

Write for information about KENNA- 
MILLING and solve your milling 


problems. 











UA 147 Lloyd Ave., Latrobe, Pa. 








“Trade Mark Reg. U. S. Pat. OF. 


Foreign Sales: U. S. STEEL EXPORT CO., 30 Church St., New York 
(Exclusive of Canada and Great Britain) 
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Notches affect impact strength 


Information supplied by an Industrial Publication 


The effect of fillet radius on the life of machine 
parts operating under alternating stress has been 
known for a long time. The knowledge has been 
put to good use in designing parts so as to avoid 
fatigue failures. 

The effect of variation in the notch radius 
of Izod impact bars has shown the way to- 
wards the elimination of impact failures in 
filleted parts. 

Two sets of standard size impact bars were 


machined from one heat of steel, both with a 45° 
notch. In one set the notch radius was 0.01 inch 
and in the other 0.05 inch. After quenching, and 
in some cases tempering, the bars with 0.05 inch 
radius consistently showed about 140% improve- 
ment in impact strength. 

The practical application of these results, which 
consisted of increasing the existing fillet radius, 
has eliminated impact failures in a part where the 
problem had become serious. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING {he 


DATA ON MOLYBDENUM APPLICATIONS. Pus FERROMOLYBDENUM e« “CALCIUM MOLYBDATE” 
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eared to high speed and fast action, America’s new 
*‘tank-busters rip into the enemy’s crack tank columns, 
smashing their most powerful tanks and putting them to 
rout. Not once, but many times during the past few 
{months has this happened. These tank-busters depend 
figegatly upon accurately made gears for their speed and 


peMormance. Such gears can be accurate only when 


cp checked against precision-built master gears. 
A 


NCO Master Gears are carefully controlled through 
S ) ald stay of manufacture from design to final inspection. 
They represéfitmbe ultimate in the art of precision 


Memanufacture of spur, TWekig: L aan worm gears. 


VINCO's long experience in prect Bis at your service in 
Ly 


“thle solution of your war or post-war produ@ttag problems. 


INCO CORPORATIO 


8853 SCHAEFER HIGHWAY «+ DETROIT 27, MICHIGAN, U.S. A. 





..-for the precision, speed 
and adaptability to rough or 
finish grind vital war equip- 
1, ment and “close-tolerance” aircraft 
parts at the top rate of production! 
Illustrated above is a recent action 
photograph of a Thompson High Speed 
Surface Grinder taken at one of the 
Nation’s better known western Aircraft 
plants. It shows the setup for mass-produc- 
tion grinding of the yoke ends of aircraft 
terminal forgings. Width across the ends 
must be held to close limits and the output 
remains consistently high at the rate of 
(censored) parts per minute. For sensitive, 
streamlined production of this type... for 
high speed, accurate war-production grind- 
ing of ANY type, check Thompson! Full 
details upon request to The Thompson 
Grinder Co., Springfield, Ohio. 
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BORIZED ALUMINUM a 
AND MAGNESIUM 


AIRCRAFT PARTS 


* 


Adapter- Assemblies 

Bases 

Bearing and Pump Casings 
Bearing Housings 

Bearing Supports 

Boost Control Housings 
Camshaft Brackets 
Camshaft Housings 

Caps 

Carburetor Bodies 
Carburetor Main Bodies 
Clutch Selector Housings 
Covers 

Cylinders 

Cylinder Heads 

Cylinder Muffs 

Crankcase Assemblies 
Crankcase Sections 
Crankcase Blower Sections 
Crankcase Front Sections 
HELLO N MM CMNT TAU CTIRS 
Crankcase Covers 
Crankcase Rear Covers 
Intermediate Crankcases 
Intermediate Rear Crankcases 
Lower Half Crankcases 
Rear Crankcases 
Crankcase Bearing Caps 
Crankpin Oil Plugs 
Crankshaft Oil Plugs 
Drive Shaft Supports 
Front Bearing Caps 

Front Covers 

Fuel Pump Bodies 

Fuel Pump Drive Shafts 
Gear Boxes 
Gear Cases 
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Points the Way to Post War 


” 


What can be accomplished with light metals such as aluminum and magnesium, 
and indicative of what will be done with these alloys in post-war manufacturing, has 
already been shown by the aircraft industry. Approximately 40 per cent of the 
aircraft engine is comprised of light metals, and largely because of this it has been 
possible to reduce the horsepower-weight ratio to 1 lb. per horsepower. 


Just as valuable as the aircraft industry’s lesson to the post-war world on the 
use of light metals are the lessons to be learned from their methods and practices in 
machining aluminum and magnesium. Their methods of finishing parts made of these 
metals deserves particular attention. Study of their processes reveals the outstanding 
fact that borizing, or precision boring, turning facing, and grooving with cemented 
carbide or diamond tools, is used almost exclusively for precision finishing of aluminum 
and magnesium. The partial list of aircraft parts given herewith is eloquent testimony 
of this —all of them are made of either aluminum or magnesium and all of them are 
borized. 


For More Precision, FASTER 


bring your problems to 


The HEALD MACHINE CO., Worcester, Mass. 





PRECISION TURNING - FACING 
GROOVING ALUMINUM (Cy 
HEADS WITH HEALD BOREW 
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Gun Turret Gimt; 
Gun Turret Sadd 
Gyro Pilot Pump! 
Gyro Pilot Serv? 
Housings 

Hydraulic Cylinde 
Instrument End § 
Magneto Adapte 
Magneto Gear Hi 





Magneto Housing 
Motor End Shiel 
Oil Pumps 
Oil Pump Bodies 
Oil Pump Covers 
Oil Pump Scavery 
Pistons 
Plates 
Pump Housings 
Propeller Domes 
Propeller Shaft be 
Propeller Shaft Pi 
Rear Cam Suppor 
Rear Reduction & 
Reduction Drive’ 
Reduction Gear! 
Regulator Covers 
Regulator Housit 
Selsyn Motor Pa" 
Shock Absorber 
Speed Reducer H! 
Supercharger Bee 
Supercharger Fi 
Supercharger Ge 
Supercharger Rei 
Supercharger Re: 
~Valve-Brackels 
Valve Housings 
Valve Guides 
Valve Tappet Gut 
Volute Casings 
Water Pump Cis 
Wheelcases 














A brochure on Gulf Super-Quench 
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agen Just off the press, this new brochure contains 16 pages of information 

n i . ; 

k Absorber! on the properties and advantages of Gulf Super-Quench, the revolu- 

amas tionary new dual-action quenching oil developed by Gulf, which has 

wrcharger Bei : : 

srcharget Fi produced such outstanding results in the heat treatment of many types 
—— = of steel used in the manufacture of war materiel. Send the coupon 
rcharger Res a ; eae 

ar Rei below for your copy of this interesting publication. 
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Gulf Oil Corporation + Gulf Refining Company M 


3800 Gulf Building, Pittsburgh, Pa. 

Please send me, without obligation, a copy of the new brochure, “Gulf Super-Quench.”’ 
Name 

Title 

Company 

Address 
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CONNECT ME 
W/TH AN AUTHORIZED 
SKF D/STR/BUTOR 


ie 











Obtain your MRO requirements through your 
Authorized SStS/P’ Distributor. He will save your 
time and dollars—help keep your machines produc- 
ing 24 hours a day—because he knows antifriction 
bearings and their application. If he doesn’t have 
the bearing you want, he can probably suggest a 
substitute which will do until he can get the right 
one. And, since he’s familar with the antifriction 
bearing delivery situation through his frequent con- 
tacts with us, he can utilize his knowledge to your 
advantage... help you keep ’em rolling. 5346 





BALL AND ROLLER 
BEARINGS 





SKF INDUSTRIES, INC., PHILA., PA. 
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STEELS that give form to metal—forging, 
pressing and stamping an endless flow of 
parts... Steels that cut and finish to sharp 
precision the vital units in our fighting 
planes... superior Tool Steels that con- 
tribute to aerial victory, and to the winning 
of the war on every front. 


Official U. S. Navy Photograph 








Vanadium-Alloys 


STEEL CO. LATROBE, PA. 
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THIS. SEA*GOING KILLER PACKS 


A Vowd\c Pundn”® 5 


Streaking through the water at speeds of 
60 miles an hour, PT Boats pack more 
speed and hitting power for their size 
than any other naval craft afloat. Their 
capacity to deal death and destruction — 
like a thunderbolt — makes them one of 
Uncle Sam’s most feared killers of the sea. 


* * * 


Double Over-Arms Provide a DUAL ADVANTAGE 
in Milwaukee Milling Machines 
Rigidity and convenience—the Milwaukee 
double over-arm — scores heavily on both 
counts . . . No other means of arbor 
support is quite the equal of the double 
over-arm in rigidity — an indispensable 

quality in any milling machine. 

No other means of arbor support affords 
quite the same quick and easy access to 
the milling cutter — just a few simple mo- 
tions and both cutter and arbor are free 
— an important convenience to 

the operator at all times. 


— 


Buy Victory 
KEARNEY & TRECKER 
CORPORATION 
MILWAUKEE 14, WISCONSIN 


with at least 10% in War Bonds! 


MACHitIN E T 0 OL §& 
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Let’s Put The Scrap 


Into The orap! 


Turnings, clippings, short ends, worn 
out or broken tools — all these are 
valuable as precious scrap for remelt- 
ing in the production of new steel. 
Surprising amounts of dormant scrap 
accumulate in every plant daily — 
collect it — segregate it. Set up a 
system for the regular pick-up and 
handling of this valuable raw mate- 
rial. Remember, it's a war on waste, 
too, and every bit of scrap collected 


counts in production for Victory. 


Kearney « Trecker 
Noducts 


CcORPORATIORN 
MILWAUKEE, WISCONSIN 


Subsidiary of Kearney & Trecker Corporation 





-- « Described and Explained 
in this Kearney & Trecker 
Corporation Bulletin 


Machining and milling cams of various types present 
special problems. This series of articles, reprinted from 
American Machinist in bulletin form, explains methods of 


cam milling from the practical shopman’s viewpoint. 


Many machine setups are illustrated, including working dia- 
grams. Eighteen cam milling methods are described, such 
as use of the Rotary Table, Dividing Head, Dummy Tem- 
plets, Rotary Head Milling Machine, etc. 


Written by the department of Industrial Research, Kearney 
& Trecker Corporation, this bulletin will prove valuable 
to every shopman. Write Dept. CM for your copy. 


Buy Victory with at least 10% in War Bonds! 


Kearney & Trecker 
CORPORATION 


Milwaukee, Wisconsin 
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CONSIDER 


THE MACHINING OF A PART LIKE THIS! 








UPPOSE you had a contract to turn out thou- 
S sands of the highly eccentric spool-like cams 
pictured here. Consider the work—the man-hours, 
the expense — of producing them unit by unit. 
What would your per unit cost soar to? How many 
rejects would you have to expect? What about the 
time element? What would happen to your pro- 
duction schedule? 


The manufacturer of this cam eliminated those 
questions by Turning to Turchan, the all- 
hydraulic duplicator. A Turchan Follower, attached 
to a standard type lathe, proved to be the perfect 
answer to his problem. They are now produced 
about 20 times faster than was possible previously. 


You, too, can Tum lo Turchan and save 


time, money and reject worries. 


Turchan Followers attach easily to any standard 
type lathe, planer, shaper, grinder or mill. They 
do not interfere with normal use of the machine 
and what is just as important, they fit equipment 
you now have in your plant. You do not have to 
purchase new and expensive machine tools to use 
a Turchan Follower. 


Turchan Followers, made for one, two or three 
dimensional work, are tops when it comes to die 
sinking or any other eccentric contour job. Write 
today for our new illustrated booklet. 


TURN TO 
[WL vvcrar FOLLOWER MACHINE CO. 
Originators 


of Hydraulic 


8249 Livernois Avenue 
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Duplicating Attachments 
Detroit 4, Michigan 
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Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


MOTORS AND CONTROL | 
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Westinghouse drip-proof 
motor with matched 
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_ BUILT FOR 
SPEED... 


Change tools in your Drill Presses, Turret Lathes, 
and Boring Machines without stopping the spindles 
...Save set-up time and add many stations to your 
machines by using Magic Quick Change Chucks. 
By simply raising the locking ring, the cen- 
trifugal force throws two balls out of position, 
permitting the collet to drop out automatically. 
Collets of various types can be furnished to 
accommodate Drills, Reamers, Boring Bars, nat 


Counterbores, Core. Drills, Taps and Special Tools. 
Our Tool Engineers will gladly assist you in 
adapting Magic Quick Change Drives to your | i Uf —— 
production problems. Send us sketches or blue 
prints for recommendations and quotations. ND COMPANY JONES 


1901 SOUTH ROCKWELL STREET * CHICAGO, U.S.A 
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Formed on 


NB e ROACH 
BENDING ROLLS 


Fast bending of bars, tubes, formed and extruded sections 
to precision dimensions—all with a minimum of labor and 
down-time for service. And all saving precious hours in fairing 
the surfaces and structural members of giant B-24 Bombers. 


That’s how Kane & Roach Bending Rolls are helping Con- 
slidated Vultee Aircraft Corporation turn out the Liberator 
B-24’s that are making daylight raids on Europe. And that’s 
how Kane & Roach metal forming machinery (both hot and 
cold roll) will help turn out the planes that will bomb Tokyo 
and other Japanese cities by day and night. Famous in heavy 
industry for 56 years, Kane & Roach bending and forming 
machines are important production tools in big aircraft and 
munitions factories all over America. 


Syracuse, New York 


One of a battery of Kane & Roach 
No. 1 Vertical-Type Angle Benders 
at the Consolidated Vultee plants, 
bending heavy extruded and formed 
shapes to the exacting contours re- 
quired by the aircraft industry. 


A Few of the Shapes that Can Be Formed and Bent on Kane & Roach Forming and Bending Rolls 





































Yesterday—Only true pioneers and thrill seekers would 
ride in the rickety “‘egg crate’ plane. Yet that plane, with 
all its crudities, was a giant step in human progress and 
transportation. Without early abrading, processes such 
as grinding, it would have been impossible. 


Today—The giant air liner is a tremendous improve- 
ment on the plane of yesterday—as is the modern 
fighter or bomber over the planes of World War I. 
HONING—the advanced abrading process—helped to 
make this improvement possible. Safety, lightness, long 
operation without overhaul—all are dependent to some 


degree on HONING, 


Tomorrow—We do not know what course the prog- 
ress of air transport will take. But whatever it is, there 
will be greater need for better controlled machining 
processes. 

Micromatic has developed the HONE ABRADING 
process to be ready for these advanced requirements. 
At present, HONING application is limited to serious 
war needs. Tomorrow, it can expand with many new 
applications already developed. 








Honine 


helped to develop yesterday’s 
“EGG CRATE” Plane 


into the 


SAFE, MODERN 
AIR TRANSPORT 














































HONING 
MACHINES 


| HONING 
TOOLS 
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HONING 
FIXTURES 


MARKER & 0 F 
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HONING helped create 
"400" Aviation — 


























The tactical need for outflying our enemy has crowded military 
aviation into the “400” bracket, as may be seen in the com- 
parison below: 

















WORLD WAR I WORLD WAR II 
Speed 130 MPH 400 mex 
Period Between Engine Overhauls 40 Hours 400 Hours 
Tactical Ceiling 12,000 Feet 40,000 Feet 
Engine HP Pratie 2,000 ure 

















This amazing advancement has been accomplished largely by 
better engineering design, better metallurgy and better con- 
trolled’ machining. Microhoning provides one of the most 
important machining controls by assuring maximum quality 
and safety in the bearing surfaces of our military and naval 
plane engines and other plane mechanisms. 

Bearing bores and other critical surfaces are finished by 
Microhoning—the modern abrading process which removes 
stock at rates up to 65 cubic inches per hour, generates accuracy 
for roundness and straightness of bore within .0002” to .0003” 
and any desired surface finish. 


Better planes for war mean better planes for the peace to come. 


MICROMATIC HONE 


DETROIT, MICHIGAN 





Some Microhoned 
Aircraft Bores 


Engine Cylinder Barrels 
Master Con Rod (all bores) 
Articulated Rod (all bores) 

Piston Pin Bores 

Valve Guide Bores 

Pinion Gear Bores 
Oleo Cylinder Bores 
Brake Cylinder Bores 


Gun Turret Hydraulic 
Cylinder Bores and 
many other parts 

















CORPORATION 
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This Aluminum Alloy Airplane Cylinder Head 


Again the Forging has come to the forefront with greater 
reliability er higher physical properties, resulting in 
phenomenal airplane engine improvement — increasing 
horsepower output 12% to 15% — decreasing fuel con- 
sumption — improving altitude performance. 

Again Ajax Engineers, with their background of experi- 
ence and pioneering vision, contributed to the develop- 
ment and perfection of this vital forging and its efficient 


| production. 





2500 ton Ajax High Speed Forging Press (Bulletin No. 75-S) 


8” Ajax Forging Machine 





Again Ajax Machines — huge Forging Presses and Up- 
setting Forging Machines — in combination manufacture 
these forgings in quantities at high speed, eliminating 
unnecessary operations, saving man-hours, conserving 


_ material and with almost negligible loss from defects. 





EUCLID BRANCH P. O. CLEVELAND, OHIO 


621 MARQUETTE BUILDING + CHICAGO, ILLINOIS 
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The men and women of the Quality Tool & Die Company. 
of Indianapolis. have received the coveted Army-Navy a if 
Award in recognition of outstanding accomplishments in 
production of precision inspection gages. 


We are indeed proud of this, the highest honor which 

be paid to civilians for their contribution to Victory. The — 
pins, which we wear. will serve as an inspiration to even 
greater achievements in the days ahead. 





| wish to take this opportunity to publicly express my deep 
appreciation to all the loyal workers whose devotion to duty 
and constant striving for improvement has brought this award 
to the Quality Tool & Die Company. 


[tay y. "cet. 


General Manager 


o 


TOOL & DIE CO. 


Manufact 
urers of "Qu . 
INDIANAPOLI ee Products" 
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WHITNEY CHAINS transmit a constant flow 
of power to war-production machines . . . 
enabling them to pack every working minute 
of every shift with top-capacity output . . 

by keeping power drives free from slippage, 


DRIVE FOR VICTORY with 


See J 


Ae t-ins of Slavery 


friction-loss, 


and variations in established 


Operating speeds. 


This is one of the vital and decisive assets in 
U. S. versus Axis war production .. . a fuller 
use, On our part, of time and energy which is 
bringing constantly closer the time of liberation 
for all the conquered nations. 


THE WHITNEY CHAIN & MANUFACTURING COMPANY, HARTFORD, CONN. 


WHITNEY CHAINS 
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ARS ..- BUILT INTO 


BAUSH PRECISION MACHINES 





Half a century ago, Baush pioneered in 
the design and manufacture of high- 
production machinery for Drilling, Bor- 
ing, Tapping, Reaming and kindred oper- 
ations. Such machines, attuned to the 
needs of each succeeding decade, helped 
produce materiel for the Spanish-Amer- 
ican War and for World War I. In today’s 
struggle—-when speed of production is 
surely a major. factor in deciding the 
Victory—the foresight of Baush is bearing 
fruit, as never before in stepped-up 
output of almost every type of fighting 
equipment. 


In most of the large Aircraft Engine 
plants across the. nation you will find 
Baush Machines at work, as in the mids, 
western plant where this photograph was 
ishgiing a. Batish Precision Tapping 
inaction’ tapping coolant plug 
‘acylinder jacket. The radial arm 
thé tap to be quickly positioned 
over the various holes in the cylinder 
jacket, six such holes being tapped in one 
side of the ¢asting without any readjust-! 
ment of the work, and the same procedure” 
repeated on the opposite side. Extra heavy 
base, sturdy column, conveniently placed 
controls are some of the more apparent 
features of this Tapping Machine. Unseen 
PHOTO shows a Baush —but not less important to the successful 
Precision Tapping Machine performance of this Baush Machine—is 
tapping coolant plug holes : . 
in cylinder jacket af wall the half-century of constant engineering 
Lccatie: snakes’ at deteemele experiment and improvement built into it, 
Engine. a factor that enables it to produce with 
the speed and sustained precision that the 
times call for. 


) AUSIE MACHINE TOOL Co. 








IN THE SMALL TURRET LATHE FIELD 


High Spindle Speeds (up to 3500 R. P. M.) 


Six Speed Changes through Sliding Gears with Single Lever Control and 
Direct Reading Dial. (Twelve Speed Changes with Two Speed Motor) 


20 to 1 Speed Range without the Use of Pickoff Gears 


Optional Speed Ranges to Suit Individual Requirements 
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wel ¢ 4 BARDONS COLIVER | 


No. 2GEARED ELECTRIC TURRET LATHE with 
Two Speed Motor, Electric Collet Chuck and 
bor Feed, Power Feed to Turret Slide, 1”x 7” 
Tuning Capacity. 


1133 W. 9th STREET 





CLEVELAND, OHIO 
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Look at these typical jobs handled better on the 


SUNNEN PRECISION HONING MACHINE! 


ydreuiie Metering Valve 
Stem. Hole .156” in diameter; 
reamed, heat treated, and 
then honed. Honing 3 times 
as fast os previous method. 


Production Increased = 


= 


Aircraft Instrument Panel Con- 
trol Wire Bushing. Hole .187” 
diameter — held to .0002”, 
stock removal .001”, sixty 
per hour. 


Header Die. Life of header 
dies increased 3 to 9 times 
over lopping. Knock out pin 
breakage practically elim- 
inated. 


™= £§ © 


Cast Iron Valve Stem Guide. 
V/, to one thousandth removed 
—220 pieces per hour. Bet- 
ter finish and straighter hole. 


Closer 


Hydraulic Control Bushing. 
Honing gives straight round 
hole after rough reaming. 


Errors 


Carbureter Idler Valve Jet. 
Hole is honed after reaming 
for smooth action. 


Stainless Steel Load Com- 
pensator Valve Seat. Hole 
is honed to .0002” limit. 


Tolerances = More 


Aircraft Carbureter Opera- 
ting Valve Sleeve. Sunnen 
honing eliminates distortion 
from assembling operation. 


Aircraft Valve Tappet Roller. 
Honed after grinding to give 
100% bearing surface. 


Automobile Distributor Shoft 
Gears. Taper removed at a 
rate of 80-90 per hour. 


Aircraft Hydraulic Brake Cyl- 
inder. Honing 3 times faster 
than lapping—and gave a 
straighter hole. 


Aircraft Piston Pin. Sunnen 
honing is twice as fost and 
gives a cleaner, better look- 
ing pin. 


Time Saved! 


he; 


Idle Valve Guide. Honing 
after grinding holds a .0002” 
limit necessary for accurate 
idling. 


Accurate 


= 


Compressor Yoke. Alignment 
maintained and better finish 
produced. 


Shell Loading Die. 


Work 


Mild Steel Clevis. Honing 
corrected errors of previous 
operations and maintained 
true alignment of two holes. 


Corrected = Alignment Maintained 


“Ss 


Carbureter itdier Pump. 
Smooth, straight-line finish in 
blind hole prevents piston 
leakage. 


Super-Smooth Finish! 


Roller Bearing Outer Race. 
Finish improved from 12 micro 
inches to 2 micro inches. 


Beoring. A very small part 
2 micro inch finish necessary. 


Ceramic Insu- 
lator. Honing 
used to elimi- 
nate roughness 
inside ceramic 
tube 





The coveted 
Army-Novy 
waves over = 
Sunnen plant 

evidence of the 
ort Suanen equi . 
ploying in the ™ 


280—-MACHINERY, August, 


he basic price of the Sunnen Precision 

Honing Machine is only $195! And 
operating costs are low. 

No jigs or fixtures needed — work 
can be held in the hands. Relieves big 
internal grinder for other jobs. 

Wide range — handles any internal 
diameter from .185” to 2.625”. 

Protect your investment in time, labor, 
and materials in your previous opera- 
tions by using the Sunnen method for 
the LAST operation. 


Does Not Require Skilled Labor! 


Here's good news— girls in ‘teens 
can be trained to handle jobs in “tenths” 
in a few hours. 

Sunnen guaranteed accuracy assures 
fewer rejects and absolute interchange- 
ability of parts. 

One of our sales engineers will be 
glad to help you solve your honing 
problems. Or, if you prefer—write for 
free bulletin giving complete information. 


SUNNEN PRODUCTS COMPANY, 7940 Manchester Ave., St. Louis, Missouri 
Canadian Factory, Chatham, Ontario 








CUTTING TOOL TIPS FROM THE TOP-NOTCHERS—#6 


“Care in rough cutting 
can save valuable time 
all along the line.” 


Says FRANK C. LANG, Superintendent 


THE R. K. LeBLOND MACHINE TOOL CO. 
Cincinnati, Ohio 


@ Many new lathe hands, even some old-timers, 
consider rough turning a kind of hacking process 
that doesn’t call for much brain work or care. 
While roughing isn’t directly as important as 
finishing, there are many places where an opera- 
tor can avoid needless waste of material . . . save 
himself and others valuable minutes by remem- 
bering a few simple do’s and don’ts. 


CHART FOR CEMENTED CARBIDE TOOLS 


CUTTING SPEED| DEPTH OF CUT | RATE OF FEED 
KIND OF MATERIAL 


“In rough cutting care CAST IRON 
should be taken to have - SEMI-STEEL 


the compound rest in TOOL STEEL 


the proper position. In LO NWAS 
both positions, Fig. ‘A’ BRASS 


and Fig. ‘B,’ a break 
could result in the ALUMINUM ALLOY 


middle of the tee slot. 


Fig. ‘C’ iscorrect. When **There is a tendency for many lathe operators to work their 
making heavy cuts, top machine far below top efficiency because they fail to take a deep 
slide should be flush enough bite. Where tool failure is the limiting factor in size of 

roughing cut, it is usually possible to reduce the speed but in- 
with bottom slide so all crease the feed to such an extent that the amount of metal 
removed is greater than when operating at a faster clip. When 
using carbide type tools, the figures shown in above chart can 
be used for a general guide. 


metalisincompression. 


“In rough turning, hard- 
to-replace tools are often Care in the selection of your 


neglected because the op- a: oe ° : 
deohae tibitis Wie bulk One cutting oil is as important as 
by with a tool so dull that care in lathe operation. That’s 


it actually is pushing the why Shell has developed a con- 


metal off instead of cut- ‘ , ‘ ne ar aner* 
ting it off. The best meth- trol technique that ‘‘balances 


od for grinding tools is the oil to the machine, the ap- 
by the semi-automatic plication and the tool. Call in 


grinding machine. Tocut the Shell man now for details. 
free, a tool must be 


ground with four correct 
angles—side clearance, 


sothietnen, Rane ore SHELL LATA OILS 


tool manufacturer’s 


manual.” FOR METAL WORKING 





large — 
ing, acting on 4 

our roller bearinés 

—~ eal spindle, reduces the wear - that 
f the acements on them. 


The Rotor Tool Co. 


" — us 
area O 


we have practically no repl 
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HILE the motor in this Rotor Tool Air Drill 

operates at high speeds, the work spindle trav- 

eling in an RBC CYCLOPS Needle Bearing runs at 

comparatively low speeds and develops high torque. 

This RBC Bearing, with a full complement of rollers, min- 

imizes the wear on the work spindle that would ordinarily 
occur and require frequent replacement. 





Then too, the basic construction of the RBC CYCLOPS 
provides for minimum overall dimensions and maximum 
carrying capacity—a contributing factor in this statement 
made by The Rotor Tool Co., “...the modern rotary type 
tools, such as we build, are so much lighter in weight than 
the older types of machines that frequently the job requires 
one man where it used to take two, and one operator can 
turn out 50% to 60% more work with the lighter tool.” 


Can you find here a clue to more efficient operation of the 


equipment you build? We’d be glad to have you consult 
with our engineering staff. 


— 


ROLLER BEARING CO. of AMERICA 


TRENTON....NEW JERSEY 
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